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CHAPTER 1
General introduction and outline of the thesis
Introduction
Medical schools have a responsibility to educate the doctors of the future, who 
serve society with excellent healthcare. They can fulfil this responsibility by 
providing state-of-the-art curricula and by facilitating students in their learning 
processes. The development of sound admission procedures is part and parcel 
of this responsibility, as student applications for medical school programmes 
far outnumber student intake capacity worldwide. Internationally, admission 
to medical school is mostly organized through selection procedures. The com-
position of selection procedures is a balancing act with a complex interplay of 
validity, fairness, affordability and feasibility to make sure that selection has 
added value in the medical education continuum.
Theoretical orientation
A lot of research has been done on selection in medical education, as sum-
marized by Patterson et al. in a recent systematic review (1). Research focuses 
on the predictive value of selection, showing that cognitive selection tends to 
predict early medical school performance (1-3) and that non-cognitive selec-
tion tends to predict performance in practice, for instance in clerkships (1, 
4). Non-cognitive selection refers to “virtually all medical school admission 
assessments that do not specifically target academic or cognitive ability”(5) 
and, more specifically, to the communicator, collaborator, health advocate, 
and professional competencies of the CanMeds model (6). These competencies 
require interpersonal skills, empathy, ethical decision-making, and the capacity 
to reflect on one’s behaviour and act accordingly.
The term ‘cognitive’ refers to people’s capacity to acquire, process and utilize 
knowledge. Without doubt, both cognitive and non-cognitive capacities are 
required for medical doctors (6), and a strict distinction between cognitive and 
non-cognitive aspects, it is also argued, is artificial (7, 8). Medical schools now 
tend to include both perspectives in their selection procedures (1). Studies have 
been done to investigate the unique contribution of each in predicting med-
ical school performance (4, 9). It is, however, unclear which selection focus is 
preferable in what curriculum, and how selection and curriculum relate in the 
contribution they make to the development of the future doctor. The focus in 
this thesis is on the relation between curriculum and selection.
On a more abstract level, it is known that the most effective predictors of suc-
cess are directly connected to the discipline involved (10). More specifically, it 
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is important for selection to be aligned with the programme to which students 
are admitted (i.e. “developing congruity between selection, curriculum and 
assessment”) (11). The method of work sample testing combines these per-
spectives (12) as it focuses on situation-specific performance. It can be defined 
as “a test in which the applicant performs a selected set of actual tasks that 
are similar to those performed on the job” (13). Fidelity between the exam 
and the nature of the actual tasks to be done afterwards is also an important 
mechanism in the predictive validity of these tests (14). In this thesis, we apply 
work sample testing to medical school selection, introducing the concept of 
‘curriculum sample selection’. 
As mentioned above, selection research mainly focuses on the predictive value 
of selection. However, selection may have additional ‒ and possibly adverse ‒ 
effects on the composition of the medical school population. Some of these 
effects have been studied, for instance those relating to personality profiles of 
admitted students, widening access and effects on applicants’ and students’ 
motivation. Research shows that selection can contribute to widening access 
and diversity by consciously using (combinations of) assessment methods (15, 
16). Selection also interacts with applicants’ healthcare experience and with 
their having parents who are medical doctors, which, in its turn, interacts with 
motivation. This complex interplay may also compromise diversity in the future 
healthcare workforce (17). Research also shows that different admission pro-
cedures for the same curriculum call upon different personality profiles (18). 
This suggests that, although personality may not be deliberately included in 
selection procedures, it does play a role. It is important to understand this role 
to avoid adverse biases and to relate the effects to the needs of future health-
care practice. This thesis explores these issues.
Lastly, findings from general assessment literature also provide an interest-
ing angle for studying medical school selection. There is growing attention 
to the formative role of summative assessment (19), and the usual distinc-
tion between formative assessment (assessments aiming to stimulate the 
learner) and summative assessment (assessments to make formal decisions) 
is increasingly considered to be too strict and artificial (20). Although either 
type of assessment has its main purpose, all assessment is impactful (20), and 
it is important to understand how this impact can be used deliberately. In a 
so-called programmatic assessment approach, “leaning activities, assessment 
activities and supporting activities are purposefully arranged in such a way 
that the learning function of assessment is enhanced without compromising 
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on the need for taking credible decisions over learner progress” (21). There is 
no research, however, on integrating selection assessments in this discourse. 
This thesis aims to explore this integration.
Context of this thesis
The research for this thesis was conducted at the Radboud University Medical 
Center (RUMC) in Nijmegen, the Netherlands. Each year, 330 new students are 
admitted, and this thesis examines the 2010-2015 cohorts. In the Netherlands, 
there were three different routes of admission for these cohorts, as described in 
more detail by Schripsema et al. (22): 1) direct access through excellent second-
ary school performance (high pre-university Grade Point Average, (pu-GPA)), a 
national procedure prescribed by law; 2) selection; and 3) a lottery procedure, 
which included admission of non-selected applicants. Between 2001 and 2017, 
the law required the lottery-based admission procedure to be entirely replaced 
by a selection-based procedure (23). 
The RUMC selection practice, therefore, has also changed over the years. In 
2010-2012, applicants could choose to participate in a selection procedure, 
but if they chose not to, they would automatically participate in the national 
lottery procedure. From 2013 onwards, the lottery procedure was replaced by 
a selection procedure, and all medical training positions minus high pu-GPA 
admissions were available by selection only.
In 2010-2012, a cognitive selection procedure was applicable, resembling the 
characteristics of early medical school and called ‘curriculum sample selec-
tion’. In 2013 and 2014, both curriculum sample selection and non-cognitive 
selection were applicable simultaneously. In 2015, a new curriculum was imple-
mented, aiming to prepare medical students for the requirements of future 
physicians, and the selection procedure was adapted accordingly, still applying 
the principles of curriculum sample selection.
Aim of the thesis
The purpose of this thesis is to investigate the outcomes and results of curricu-
lum sample selection for medical school. Various aspects of curriculum sample 
selection are addressed in this thesis through four specific research aims:
1. to determine whether curriculum sample selection 1. explains performance 
in medical school and 2. is preferable compared to selection based on 
performance in secondary school (Chapter 2);
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2. to determine the effects of admitting students through a non-cognitive 
procedure on early (mainly cognitive) medical school performance, com-
pared to students admitted through a cognitive procedure (Chapter 3);
3. to determine whether two different selection procedures in one medical 
school, both resembling the key characteristics of the subsequent curric-
ulum, select students with different personality traits (Chapter 4);
4. to understand what learning experiences applicants have during their 
selection process and what students need in order to utilize these at the 
start of the formal curriculum (Chapter 5).
Outline of the thesis
Chapter 2 reports on the effects of selecting students through curriculum 
sample selection, which is characterized by the strong alignment of the selec-
tion procedure and early medical school, in terms of content as well as in 
aspects of teaching methodology and assessment characteristics. To explore 
the additional value of curriculum sample selection, the Bachelor’s results of 
students admitted to the RUMC medical school through selection were com-
pared to those of students admitted through lottery or high pu-GPA.
In Chapter 3, the effect of curriculum sample selection has been explored fur-
ther by comparing it to a non-cognitive selection procedure. Previous studies 
show that prior cognitive performance predicts future cognitive performance 
in medical school and that non-cognitive selection has predictive value for per-
formance in medical practice, which is the key outcome of medical education. 
Therefore, we explored the potential differences between these two methods. 
We set up a design in which both selection procedures were applicable simul-
taneously for two cohorts. This allowed us to compare the Bachelor’s results 
of groups admitted through cognitive or non-cognitive selection. 
Having compared the performance of students admitted through different 
procedures, we then change perspective in the next chapters. In Chapter 4, we 
focus on student characteristics instead of student performance. The RUMC 
medical school curriculum was redesigned in 2015 to better prepare students 
for the CanMeds roles, and the selection procedure was adapted accordingly. 
We wondered whether this change would cause a different student population 
to be selected compared to the previous curriculum. Personality was considered 
an interesting and relevant angle to explore this question as it has been related 
to medical school performance, to medical professional success, to the Can-
Meds competencies and to innovation capacities. We asked students to fill in a 
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Big Five personality questionnaire at the start of their curriculum. This allowed 
us to compare the personality profiles of those students admitted through the 
new selection procedure and those admitted through the previous one.
While conducting the research described in the previous chapters and reflecting 
on it in our team, we found that medical education selection is often consid-
ered and studied as a summative matter (assessment of learning), while the 
formative effects of assessment (assessment for learning) are increasingly being 
emphasized in medical school assessment literature. Based on this observation, 
we explore in Chapter 5 the value of selection as a learning experience and its 
potentially undervalued contribution to the start of students’ development in 
medical school. At the very beginning of their study programme, we held focus 
group sessions to interview students about their learning experiences in the 
selection process and to ask them how the connection between the selection 
process and the formal curriculum could be improved. 
Chapter 6 is the general discussion of this thesis. In this Chapter, we reflect on 
the research done and the central themes found, and link our studies to other 
research and practice.
As the Chapters in this thesis were published in or submitted to peer-reviewed 
journals and, hence, had to be comprehensible independently, some overlap 
between the Chapters was inevitable.
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Abstract
Background In the Netherlands, students are admitted to medical school 
through 1. selection, 2. direct access by high pre-university Grade Point Aver-
age (pu-GPA), 3. lottery after being rejected in the selection procedure, or 
4. lottery. At Radboud University Medical Center, 2010 was the first year we 
selected applicants. We designed a procedure based on tasks mimicking the 
reality of early medical school. Applicants took an online course followed by 
an on-site exam, resembling courses and exams in early medical school. Based 
on the exam scores, applicants were selected or rejected.
Objectives The aim of our study is to determine whether curriculum sample 
selection explains performance in medical school and is preferable compared 
to selection based on performance in secondary school.
Methods We gathered data on the performance of students of three consecu-
tive cohorts (2010-2012, N=954). We compared medical school performance 
(course credits and grade points) of selected students to the three groups 
admitted in other ways, especially lottery admissions. In regression analyses, we 
controlled for out of context cognitive performance by adjusting for pu-GPA.
Results Selection-admitted students outperformed lottery-admitted students 
on most outcome measures, unadjusted as well as adjusted for pu-GPA 
(p≤0.05). They had higher grade points than non-selected lottery students, 
both unadjusted and adjusted for pu-GPA (p≤0.025). Adjusted for pu-GPA, 
selection-admitted students and high-pu-GPA students performed equally. We 
recommend this selection procedure as it adds to secondary school cognitive 
performance for the general population of students, is efficient for large num-
bers of applicants and not labour-intensive.
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Introduction
Worldwide, there are more applicants for medical school than capacity avail-
able. Medical schools adopt a variety of procedures to select their intended 
student population out of many seemingly suitable applicants. Overview 
studies show that prior cognitive achievement is an important predictor for 
achievement in medical school, especially during the early years (1, 2). In selec-
tion practice, prior cognitive achievement is often defined by pre-university 
Grade Point Average (pu-GPA). However, pu-GPA represents overall cogni-
tive performance in several pre-university subjects and medical schools aim to 
forecast performance in the specific domain of medical education. Selection 
based on cognitive performance resembling this specific ability could predict 
performance in medical school better than overall cognitive performance. Con-
sequently, applicants could be selected or rejected incorrectly, if selection is not 
based on specific performance representing the curriculum they apply for. In 
a review study on admission, Kuncel and Hezlett postulate that, in graduate 
school selection, most effective predictors for success are directly connected 
to the discipline involved (3). More specifically, in their recommendations for 
selection Prideaux et al. emphasize that selection should be aligned with the 
programme that is selected for (i.e. “developing congruity between selection, 
curriculum and assessment”) (4). A selection procedure based on work sample 
testing could be a way to combine these perspectives (5, 6). Work sample 
testing is described and studied extensively in personnel selection literature 
and focuses on situation specific performance. It can be defined as “a test 
in which the applicant performs a selected set of actual tasks that are similar 
to those performed on the job” (5). Also, fidelity between the exam and the 
nature of the actual tasks to be done afterwards, is an important mechanism 
in the predictive validity of these tests (7). 
We therefore designed a selection procedure in which applicants are tested 
on tasks that resemble those in early medical school (‘the job’) as much as 
possible. In this study we call this approach a curriculum sample selection. The 
procedure aims to select for the first year of medical school as from our point 
of view year one itself selects for the subsequent years and the curriculum 
as a whole prepares students to be good doctors. Accordingly, selection for 
medical school is not selection of the best doctors, but should be based on the 
applicant’s capability of being successful in medical school.
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In the Netherlands, students choose a specific programme as soon as they 
start undergraduate education. The study of medicine involves a six year pro-
gramme that follows directly after graduation from secondary school, mostly at 
the age of 18. Three different routes of admission are applicable as described 
in more detail by Schripsema et al. (8): 1) direct access through excellent 
secondary school performance (high pu-GPA), 2) selection and 3) a lottery 
procedure, which includes admission of non-selected applicants. Consequently, 
each cohort of students starting medical school consists of students admitted 
through different routes, which allows us to compare groups of students within 
the same cohort at one medical school. This contrasts with most international 
studies, which include students admitted by just one procedure per cohort. 
Selection is voluntary for applicants, and each Dutch medical school employs its 
own procedure and defines the percentage of students admitted by selection 
(up to 50% in the timeframe of our study). Besides the general predictive value 
of pu-GPA mentioned above, research in Dutch context has already shown that 
students admitted directly through high pu-GPA outperform students admit-
ted otherwise (8). However, this is only a small subgroup (approximately 5% 
of the students finishing the highest secondary school level in 2012) (9), and 
there is much more capacity in medical education than high pu-GPA students 
applying. Furthermore, the law concerning admittance to higher education 
in the Netherlands has changed and the system of direct access through high 
pu-GPA will end (10). Therefore, our primary interest in this study is the major 
population of applicants, who do not perform excellently at secondary school. 
The aim of our study is to determine whether curriculum sample selection 1. 
explains performance in medical school and 2. is preferable compared to selec-
tion based on performance in secondary school. Our research question is: “Do 
curriculum sample selected students perform differently compared to students 
admitted otherwise regarding results in the first three years of medical school, 
taking into account secondary school performance defined by pu-GPA?”
Methods
Setting
This study was performed at the Radboud University Medical Center in Nijme-
gen, the Netherlands (RUMC). In Dutch medical education, a three-year mainly 
theoretical Bachelor’s programme (Figure 1) is followed by a three-year Master’s 
programme with mainly practical education. Nevertheless, two courses in the 
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RUMC Bachelor’s programme focus on practical training. In the first year nurs-
ing attachment students work in a nursery home (11). In the third year practical 
clinical course, they are introduced to history taking, physical examination and 
clinical reasoning. 
Each year, 330 new students are admitted.
Figure 1 RUMC Bachelor’s programme
Year 1
-9 Theoretical courses (5.5 EC each)
-Nursing attachment (5.5 EC)
-Professionalism course (2 EC)
- Progress Test (3 EC)
Total 60 EC
Year 2
-10  Theoretical courses (5.5 EC each)
-Professionalism course (3 EC)
- Progress Test (2 EC)
Total 60 EC
Year 3
-6  Theoretical courses (5.5 EC each)
- Practical clinical course (5.5 EC)
-3 electives (5.5 EC each)
-Professionalism course (3 EC)
-Progress Test (2 EC)
Total 60 EC
Bachelor 
programme
2010, 2011 and 2012 cohort
2010 and 2011 cohort
EC= European credit: course credit in Higher Education
In the timeframe of our study, applicants could choose to participate in selec-
tion. If they did not, they automatically participated in the national lottery 
procedure. In 2010 and 2011, half the capacity of 330 was available for selec-
tion admissions and high pu-GPA admissions. In 2012, half the capacity of 330 
was available for selection admissions only and the other half for lottery and 
high pu-GPA admissions. The first year we selected students was 2010. Before 
then, only lottery admissions and high pu-GPA admissions were applicable.
Population
A total of 954 students who enrolled in their Bachelor’s programme in medical 
education at the RUMC in September 2010, 2011 or 2012 were included in the 
study (Table 1). Students whose data were incomplete or who enrolled in an 
individual track because of relevant prior education at a university level, were 
excluded from the study (n=36). 
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Table 1 Descriptive statistics cohorts 2010-2012
Selection 
admissions
(1)
High 
pu-GPA 
admissions
(2)
Non- selected 
lottery 
admissions 
(3)
Lottery 
admissions 
(4)
All 
admissions
N 374 163 137 280 954
% female 70 71 57** 63 66
Age (sd), 
years
18.5 (.63) 18.5 (1.1) 18.5 (.67) 19.7 (2.3)* 18.9 (1.5)
Pu-GPA (sd) 7.0 (.49) 8.0 (.36)** 6.8 (.54)** 6.7 (.63)* 7.1 (.69)
Pu-GPA is composed of pre-university grades in Dutch, English, Biology, Physics, 
Chemistry (the only subjects all students had in common)
Reference group: selection admissions (1)
* = significant difference at a p≤0.05 level, **= significant difference at a p≤0.025 level
Three admission routes
High pu-GPA
In the Netherlands, students have direct access to medical school if their pu-GPA 
is equal to or higher than 8 on a scale of 1 (poor)-10 (excellent). Compulsory 
subjects included are Dutch, English, Biology, Physics and Chemistry. Math-
ematics is a compulsory subject as well but is offered in different variations. 
Other subjects depend on students’ personal choices. 
Lottery procedure
According to Dutch law, lottery applicants are classified into four categories 
depending on their pu-GPA, and lots are drawn within each category (7.9-7.5, 
7.4-7.0, 6.9-6.5, 6.4-6.0) in a 9 : 6 : 4 : 3 ratio.
RUMC Selection 
Based on the evidence of the predictive value of prior cognitive achievement 
and of work sample exams, we designed a selection procedure that mimicked 
the first part of early medical school. It consisted of an online course followed 
by an exam. The course and the exam were designed to mimic the courses and 
examinations in our programme as closely as possible, given the restraints of 
an online learning environment. Because the selection procedure resembled 
the content, required learning strategies and assessment procedures at our 
medical school, we assumed that scores in our exams would be a reliable pre-
dictor of success in the first three years of study. As the procedure took place 
when students were preparing for their pre-university exams, we assumed 
that motivation and planning skills were indirectly measured besides specific 
cognitive skills.
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The selection procedure was open to all applicants who were about to finish 
secondary school. Once admitted to the selection procedure, applicants were 
enrolled in a course in the digital learning platform used by the RUMC. In 
2010, the course topic was cervical cancer and human papilloma virus (HPV), 
in 2011 it was rheumatic disorders, and in 2012 it was the ageing brain. Basic 
biomedical, clinical, sociological, ethical and psychological perspectives were 
integrated into the course, like in the medical school curriculum. Applicants 
took the online course at home during four weeks. The estimated course load 
was 80 hours. The course comprised lectures, assignments and forums, simu-
lating real medical education in Nijmegen. Teachers moderated the forums to 
some extent and corrected apparent misconceptions.
After their preparation period, applicants took an on-site multiple choice 
test (70% weight in final score) and wrote an essay focusing on psycholog-
ical, ethical and social aspects of the study subject (30%). Besides content 
aspects, essays were also assessed on structure, language and writing style. 
The test was taken by 392 applicants in 2010, 426 in 2011 and 441 in 2012, 
and, after final scores had been ranked, 106, 104 and 164 applicants were 
admitted, respectively. Rejected applicants automatically participated in the 
lottery procedure.
Four categories of students are distinguished in this study: 1. Selected admis-
sions: students admitted through our curriculum sample selection procedure; 
2. High pu-GPA admissions: students admitted because of excellent perfor-
mance in secondary school; 3. Non-selected lottery admissions: students who 
had been rejected in the selection procedure and were subsequently admitted 
through the national lottery procedure; 4. Lottery admissions: students who 
had not participated in the selection procedure and were admitted through 
the national lottery procedure.
Measures
The primary outcome measure was the percentage of students obtaining ≥42 
out of the compulsory 60 first-year credits. This is an important threshold, as 
from 2011 onwards, students obtaining fewer than 42 credits in year one have 
to leave medical school.
Additionally, we used measures (credits and grades) for different types of per-
formance (theoretical and practical) in year one (all cohorts) and in year two 
plus three (cohorts 2010 en 2011; cohort 2012 had not finished three years 
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at the time frame of our study). For grades, we only counted a student’s first 
examination attempt.
Secondary outcome measures: 
1. Drop-out percentages: the combination of the percentage of students not 
obtaining ≥42 credits (primary outcome measure, involuntary withdrawal) 
and voluntary withdrawal;
2. Percentage of students receiving all 60 credits in year one;
3. Average grade point for theoretical exams in year one (scale: 1 (poor)-10 
(excellent)), excluding students who took fewer than two out of nine 
exams (n=9);
4. Percentage of students obtaining their Bachelor’s degrees within three 
years of study;
5. Average grade point in second and third year theoretical exams, excluding 
students who took fewer than four out of sixteen exams (n=7);
6. Average grade point for practical clinical course in year three;
7. Percentage of students receiving the maximum grade for the first-year 
nursing attachment (scale: insufficient-sufficient-good); 
Regarding the Bachelor’s results of the 2010 and 2011 cohorts, only students 
who had obtained ≥42 credits in their first year were included (n=570; excluded 
from 2010 cohort: 26; 2011 cohort: 30). This concerns outcome measures 4, 
5, and 6. 
Data collection
Pu-GPA data of the five compulsory subjects were made available by the 
Ministry of Education. All other data were collected from the RUMC student 
administration. Our institute waived approval and by Dutch law, no ethical 
approval is applicable to studies like ours, using regularly registered data. Data 
were treated strictly confidentially and were available for the researchers only. 
All analyses were conducted anonymously.
Data analysis
The main analyses of interest are the differences in primary and secondary 
outcome measures between admission categories. First of all, we tested for 
all of the outcome measures if admission categories differed, using χ2 tests 
(categorical variables), or ANOVA (continuous variables). As selection was new 
at our medical school when we launched our study, we wanted to compare 
selection admissions to other admissions routes. We chose selection admissions 
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as our reference group and lottery admissions as the planned primary contrast. 
To analyze whether there was a difference in proportion of students obtaining 
≥42 first-year credits (primary outcome) between the admission categories, 
logistic regression was used. To control for secondary school performance, we 
adjusted for pu-GPA. This was computed as a mean score for the five subjects 
that all students had in common. We additionally controlled for sex, age and 
cohort if their addition to the regression model influenced the effect (regres-
sion coefficients) of the independent variable ‘admission route’ for more than 
10% (12). The analyses for the descriptive data and the secondary outcome 
measures except drop-out were performed similarly, using logistic or linear 
regression, as appropriate. For the planned contrast, we used α =.05. For the 
other two contrasts (selection admissions compared to high pu-GPA admissions 
and non-selected lottery admissions), we used α/2=.025 to correct for multiple 
comparisons according to the Bonferroni method (13). Post hoc, for drop-out 
we performed χ2 tests to find out which groups differed.
Post hoc we used the primary outcome measure and the drop-out measure to 
explore the additional value of our selection procedure for different pu-GPA 
categories graphically. We included our planned primary contrast and added 
high pu-GPA admissions as a benchmark. We created these categories accord-
ing to the lottery system categories, based on the data available (GPA of five 
compulsory subjects).
The statistical package for social sciences (SPSS) Windows version 20 was used 
for the statistical analyses.
Results
Descriptives
Descriptive statistics of the cohorts 2010-2012 categorized by admission route 
are shown in table 1. Compared to the group of non-selected lottery admis-
sions, the group of selected students included a higher percentage of females. 
Compared to the lottery admitted students, the group of selected students had 
a lower mean age. The group of selected students had a higher pu-GPA than 
both non-selected lottery admissions and lottery-admitted students and a lower 
pu-GPA compared to pu-GPA admitted students. Pu-GPA of the five subjects 
all students had in common was available for most of the population (n=868): 
data were missing for 7% of selection admissions, 6% of high pu-GPA admis-
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sions, 4% of non-selected lottery admissions and 17% of lottery admissions. 
There were no other missing outcomes or covariates.
≥ 42 credits year one
Univariately, the percentage of students receiving ≥42 credits in year one dif-
fered among groups (χ2(3)=32.92, p≤0.001). Compared to selected students, 
a lower percentage of the lottery-admitted students received ≥42 credits (96 
vs 86, p=.001), adjusted for pu-GPA and age as well (p=0.03). No differences 
were found between selected students and high pu-GPA admitted students 
and non-selected lottery admissions (Table 2).
Table 2 Course credits year one and Bachelor’s degree within three years 
N % of 
students 
students~
β P OR
≥42 credits year 1*
Selected 374 (349) 96 ref Ref ref
High pu-GPA admission 162 (153) 99 1.27 (.01) .09 (.99) 3.6 (1.0)
Non-selected lottery 135 (130) 93 -.58 (-.30) .16 (.49) .56 (.74)
Lottery 263 (222) 86 -1.30 (-.77)  .001 (.031) .27 (.47)
60 credits year 1**
Selected 374 (349) 74 ref Ref ref
High pu-GPA admission 162 (153) 90 1.19 (.06) .002 (.85) 3.29 (1.06)
Non-selected lottery 135 (130) 59 -.65 (.-49) .002 (.03) .52 (.61)
Lottery 263 (222) 56 -.80 (-.61) .001 (.001) .45 (.55)
Bachelor’s degree within 3 years**
Selected 203 (198) 79 ref Ref ref
High pu-GPA admission 109 (109) 81 .11 (-.68) .70 (.06) 1.12 (.51)
Non-selected lottery 92 (91) 64 -.74 (-.56) .012 (.05) .48 (.57)
Lottery 166 (141) 66 -.66 (-.32) .011 (.22) .52 (.72)
*In parentheses: adjusted for pu-GPA and age, which were the only confounders **In 
parentheses: adjusted for pu-GPA, no other confounders applicable. N in parentheses lower 
because of pu-GPA missing data. 1 = significant difference at a p≤0.05 level, 2= significant 
difference at a p≤0.025 level.  ~Percentage of students obtaining ≥42, 60 credits year one, 
Bachelor’s degree within 3 years respectively
Dropout
The total drop-out percentage is 8.9. The percentages differed among groups 
(χ2(3)=57.07, p≤0.001). Compared to the selected group, only the lottery 
admitted group showed a significant difference (p=0.001) (selected: 4.3%; 
high pu-GPA admission: 1.8%; non-selected lottery admissions: 8,8%; lottery 
admission: 19.3%). 
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60 credits year one
The percentage of students receiving all 60 credits within one year differed 
among groups (χ2(3)=66.02, p≤0.001). Compared to selected students, a lower 
percentage of lottery-admitted students obtained all 60 credits in one year (74 
versus 56, p=0.001), unadjusted and adjusted for pu-GPA as well (p=0.001). 
Compared to selected students, a higher percentage (90) of high pu-GPA 
admitted students received 60 credits, and a lower percentage (59) of non-se-
lected lottery admissions did. Adjusted for pu-GPA, no differences remained 
(Table 2).
Bachelor’s degree within three years of study
Within the group of students receiving ≥42 credits in their first year, the 
percentage of students obtaining their Bachelor’s degree within three years 
differed among groups (χ2(3)=14.91, p≤0.05). Compared to selected students, a 
lower percentage of lottery-admitted students obtained their Bachelor’s degree 
within three years of study (79 versus 66, p=0.01). Adjusted for pu-GPA, no 
difference remained (p=.22). No difference was found with high pu-GPA admit-
ted students; adjusted for pu-GPA, no difference with non-selected lottery 
admissions was found (Table 2).
Average grade point year one and average grade point years two plus 
three
The average grade point on exams in year one differed between groups 
F (3,936)= 102.60, p≤0.001. Selected students had a higher GPA in year one than 
lottery-admitted students (6.9 vs 6.5, p=0.001). The average grade point on 
exams in year two plus three differed between groups F (3,559)= 37.93, p≤0.001. 
Lottery-admitted students had a lower average grade point in year two plus 
three than selected students (7.0 versus 6.7, p=0.001). Adjusted for pu-GPA, 
no differences remained (p=0.12). In both year one and year two plus three, 
selected students outperformed non-selected lottery admissions; unadjusted 
for pu-GPA, high pu-GPA admitted students outperformed selected students 
(Table 3).
Nursing attachment
The percentage of students gaining the highest score for the first-year nurs-
ing attachment (selected: 77%, high pu-GPA admission: 82%, non-selected 
lottery: 79%, lottery: 78%) did not differ among groups (χ2(3)=1.88, p>0.05). 
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Table 3 Average grade points in theoretical exams
N GPA (sd) β t p
Average grade point year 1*
Selected 373 (348) 6.9;.76 ref ref ref
High pu-GPA admission 163 (154) 7.8; .71 .91 (.07) 11.46 (.83) .002 (.41)
Non-selected lottery 136 (131) 6.5; .87 -.44 (-.27) -5.18 (-3.50) .002 (.002)
Lottery 268 (222) 6.5; 1.0 -.48 (-.26) -7.02 (-4.04) .001 (.001)
Average grade point year 2-3*
Selected 202 (197) 7.0; .67 ref ref ref
High pu-GPA admission 105 (105) 7.5; .70 .54 (.07) 6.37 (.71) .002 (.48)
Non-selected lottery 92 (91) 6.6; .77 -.39 (-.25) -4.36(-2.29) .002 (.002)
Lottery 164 (139) 6.7;.73 -.29 (-.12) -3.85(-1.57) .001 (.12)
*In parentheses: adjusted for pu-GPA, no other confounders applicable. N in parentheses 
lower because of pu-GPA missing data.
1 = significant difference at a p≤0.05 level, 2= significant difference at a p≤0.025 level
Practical clinical course
The grade point for a practical clinical course differed between groups F (3,527)= 
3.42, p≤0.05. Selected students had a higher grade point than lottery-admit-
ted students (6.9 versus 6.7, p=0.001), adjusted for pu-GPA as well. Selected 
students had a lower grade point than high pu-GPA admitted students (6.9 
vs 7.2, p=0.01). Adjusted for pu-GPA, no significant differences remained. 
Detailed data not shown.
Pu-GPA and effects of selection
The post hoc graphical analyses indicate a stronger additional effect of selection 
compared to pu-GPA for the lower pu-GPA categories regarding the primary 
outcome measure and drop-out (Figure 2).
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Discussion
 
For the general population of students we focus on, our curriculum sample 
selection procedure shows additional value compared to secondary school 
cognitive achievement (pu-GPA). According to the results of this compara-
tive study, selected students outperform lottery-admitted students who did 
not participate in the selection procedure. Adjusted for pu-GPA, differences 
between selected and lottery-admitted students remain significant for most of 
the outcome measures. The additional value of our selection procedure seems 
the strongest in the lower pu-GPA-categories.
In year one, selected students more often obtain the necessary minimum of 42 
and the maximum of 60 credits, do not withdraw voluntarily and obtain higher 
grades in theoretical exams. In years two plus three, the differences between 
the groups decrease as we only included students who obtained at least 42 
credits in year one. While our curriculum sample selection procedure selects 
for year one, year one itself selects for the subsequent years of medical school. 
Nevertheless, the percentage of students obtaining their Bachelor’s degree 
within three years is higher for selected students than for lottery-admitted 
students. A second explanation for the decreasing effect of the admission route 
over the years may be that the curriculum may influence students’ learning 
patterns (14, 15). We assume that, over time, students know more clearly what 
is expected of them and what learning strategy they need to pass their exams, 
and that they adjust their strategy accordingly (16), which makes the groups 
of students more alike. 
Regarding grades, the differences in year one and years two plus three are 
relatively small (however significant). Its influence on clinical practice is yet 
unclear. Selected students have higher grade points than non-selected lottery 
admissions during the Bachelor’s programme. On a group level, therefore, 
we seem to select and reject appropriately, although adjusted for pu-GPA no 
differences in credits gained were found. 
Lastly, high pu-GPA admitted students outperform or perform equal to selected 
students, as we expected based on previous research (8). The high pu-GPA 
threshold of 8 is a threshold by law. However, we wondered which threshold 
would be applicable based on our selection practice data. The data indicate 
that the high pu-GPA threshold can possibly be lowered to 7.5, as the drop-out 
rate would not rise. Nevertheless, if the high pu-GPA threshold would be 7.5, 
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selection is still necessary as only around 25% of our population has a pu-GPA 
of 7.5 or above. Also, high pu-GPA can only be used as a selection criterion, 
if it is comparable between applicants. Unlike in many other countries, in the 
Dutch educational system pu-GPA is uniformly composed and registered and, 
therefore, comparable nationwide. This provides a reliable measure for second-
ary school performance for all of our applicants. 
Overall, we found that the higher the applicants’ pu-GPA, the lower the addi-
tional value of our selection procedure regarding the percentage of students 
obtaining <42 credits and drop-out rates. Our graphs indicate that the curric-
ulum sample selected students with lower pu-GPA’s perform almost equally 
compared to the selected students in the higher pu-GPA categories. 
How do our findings compare to other studies? In general, cognition based 
selection procedures seem to predict success in the early years of study (1, 2). 
Our curriculum sample selection is a cognitive approach as well and adds to 
this previous research. Also non-cognitive tests like the multiple mini-interview 
have shown predictive validity for future performance (2, 17). In most selec-
tion studies, no control groups have been used. In the Dutch situation control 
groups are available. Our findings are in line with a recent study on a Dutch 
medical school in Groningen (8) studying a very different selection procedure, 
including cognitive and non-cognitive elements. Urlings et al. (18) also found 
that selected students outperform non-selected students concerning clerk-
ship GPA and drop-out (Erasmus MC Rotterdam). Selected students appear 
to perform better in medical school than lottery-admitted students, therefore, 
independent of the type of selection procedure. 
Possible explanations
Next to the effect of self-selection studied by Urlings et al. (18), an explana-
tion for the effect of selection in general can be that being selected raises the 
students’ self-efficacy and thus stimulates performance (19). The feeling of 
outperforming others during selection may be a strong mechanism for good 
subsequent performance.
Based on the evidence referred to in the introduction of this study (1, 2, 5-7), 
we think that curriculum sample selected students outperform lottery admitted 
students because our selection procedure requires applicants to perform in a 
situation similar to the real world of early medical school. They have shown they 
perform well on authentic tasks during the selection procedure, representing 
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what needs to be done in early medical school (20, 21). Another perspective 
is that the selection procedure might be a learning tool itself (assessment as 
learning) for the participants who succeeded as it may help them to acquire 
job knowledge that is relevant for medical school. Job knowledge has originally 
be defined as “knowing what to do and how to do it”(22). In a review study, 
Kuncel et al. link ‘job knowledge’ to education, interpreting ‘job’ as graduate 
school. They state that “one would expect that a student entering with more 
‘job’ knowledge would perform better than one who has less ‘job’ knowledge. 
The students with greater job knowledge would have a better framework to 
integrate field-specific knowledge, enhancing learning.” (23). Although we 
study selection for undergraduate education, this mechanism could be appli-
cable here as well. 
How can we explain that selected students perform better than would be 
expected based on their pu-GPA and perform equally compared to high 
pu-GPA admitted students? Possibly, the former perform better in medical 
school setting compared to what could be expected based on pre-univer-
sity results solely, because they experience positive affect. Positive affect is a 
predictor of student performance (24, 25). It “reflects the extent to which a 
person feels enthusiastic, active and alert.”(26). This may be of less influence 
for the high pu-GPA admitted group because of a ceiling effect. This positive 
affect may be caused by the context of medical school. Research indicates that 
cognitive skills are context-specific (27, 28), although a scattered picture arises 
from different studies. Koens et al. (20) aim to disentangle the diffuse concept 
of context in medical education and developed a three dimensional model. 
The dimensions are the physical, the semantic and the commitment dimension. 
The commitment dimension in particular may partly explain the effect of our 
selection procedure: the medical school setting of the procedure could gener-
ate more applicant commitment than the pre-university setting, encouraging 
applicants to perform beyond expectations based on their pu-GPA. 
Strengths and limitations
Our study’s follow-up is relatively short. It is as yet unclear how students per-
form in their practically oriented Master’s programme. However, no differences 
were found in the nursing attachment. The possible concern that students 
selected mainly on their performance in cognitive tasks similar to those in early 
medical school would underperform in a practical medical setting seems to be 
unwarranted based on these data. Another limitation of our study is that, in 
2010, the university’s end-of-first-year assessment did not yet have any formal 
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consequences. Therefore, this is an external mechanism possibly influencing 
our results. Nevertheless, no cohort effects were found. Furthermore, this study 
is limited by the fact that percentages of pu-GPA missing data were unequal 
between the lottery-admitted and the three other groups. The strength of our 
study is that it explores a new selection method, based on strong similarities 
with early medical school processes and content. It offers the opportunity to 
compare groups within one medical school and is combining three consecutive 
cohorts.
Implications for practice
Our outcomes are the result of selection by a curriculum-based part-time online 
course taking only one month. Such a selection procedure is relatively achiev-
able, even for high numbers of applicants, compared to the available capacity. 
The yearly costs for carrying out the selection procedure at our institute are 
approximately €60.000. In 2010-2012, each year an average of 600 applicants 
signed in for the selection procedure, so costs are around €100 per applicant 
per year. Course content can be taken from the regular curriculum, and the 
procedure is accessible without previous exams or tests. However, we cannot 
rule out the possibility that our selection procedure is subject to socio-cultural 
inequality through coaching effects. 
Further research
In this study, applicants were selected on a cognitive basis though non-cog-
nitive skills as well are important both in medical school and in practice (29). 
Research shows that cognitive and non-cognitive performance are positively 
correlated (30), although a recent study by Lucieer et al. in this journal (31) 
indicates that “the use of only non-cognitive selection criteria is not sufficient 
to select the best academically performing students.” We have not found 
studies comparing separate cognitive and non-cognitive procedures within 
one cohort in one medical school. Further research is needed to explore the 
predictive validity of non-cognitive methods compared to a method like ours 
in one medical school.
Conclusion
Our curriculum sample selection procedure does explain performance in med-
ical school. It adds to secondary school cognitive performance (pu-GPA) and 
is attractive for its efficiency. All those interested to apply for medical school 
can participate because large groups can be tested simultaneously, eliminat-
ing the need to preselect applicants. Our procedure may be especially useful 
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in countries that are unable to take pu-GPA reliably into account in selection 
procedures. 
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Abstract
Background In medical school selection, non-cognitive performance in particu-
lar correlates with performance in clinical practice. It is arguable, therefore, that 
selection should focus on non-cognitive aspects despite the predictive value of 
prior cognitive performance for early medical school performance. 
Objectives The aim of this study at Radboud University Medical Center, the 
Netherlands, is to determine the effects of admitting students through an 
autonomous non-cognitive procedure on early medical school performance. 
We compared their performance to the performance of students selected 
through an autonomous cognitive selection procedure, enrolling in the Bach-
elor’s curriculum simultaneously.
Methods 574 students (2013 and 2014 cohorts), admitted through non-cog-
nitive selection (based on portfolio, video-assessment and MMI, n=135) or 
cognitive selection (curriculum sample selection, n=439) were included in the 
study. We compared dropout rates, course credits and grades, using logistic 
and linear regression.
Results The dropout rate was the highest in the non-cognitive selection group 
(p<0.001). Students admitted through non-cognitive selection more often 
obtained the highest grade for the nursing attachment (p=0.02) and had a 
higher mean grade for the practical clinical course in year three (p=0.04). No 
differences in course grades were found. The results indicate that students 
perform best on the elements of the curriculum that are represented most 
strongly in the selection procedure they had participated in. We recommend 
the use of curriculum sample procedures, resembling the early medical school 
curriculum – whether it has a more cognitive or a more non-cognitive focus – to 
select the students who are likely to be successful in the subsequent curriculum.
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 41
41
CHAPTER 3
Non-cognitive versus cognitive admission
Introduction
A wide range of procedures is currently in use in student selection for medical 
school, and assessment tools also vary widely in terms of their content, char-
acteristics, and number. In a comprehensive systematic review, Patterson et al. 
have recently shown that academic records, Multiple Mini Interviews (MMIs), 
and Situational Judgment Tests (SJTs) are among the most effective selection 
methods (1). They observe that “achievement in different selection methods 
may differentially predict performance at the various stages of medical educa-
tion and clinical practice”. Prior cognitive performance (Grade Point Average, 
GPA) has shown to be a predictor of medical school performance in the early 
years of medical school (2, 3). Non-cognitive performance, however, correlates 
with performance in clinical practice, in terms of scores on Objective Structured 
Clinical Examinations (OSCEs), assessment of professional behavior in clinical 
placements, clerkship evaluations, and clinical examination-based licensing 
examination scores (4-6). 
As professional performance in clinical practice is the key outcome of medical 
education, one might argue that student selection should focus on non-cog-
nitive aspects. However, selection on non-cognitive aspects may have adverse 
side-effects on performance in early, mainly cognitive, medical school, which 
is best predicted by cognitive selection methods or academic records. Some 
studies have already correlated medical school performance with non-cognitive 
and cognitive elements of a preceding mixed selection procedure, for instance 
Adam et al. (6), or have compared the effects of non-cognitive versus cognitive 
selection in different cohorts or programmes like Lucieer et al. (7). Adam et al. 
described an autonomous contribution of both cognitive and non-cognitive 
elements within a mixed procedure to medical school performance. Lucieer 
et al., comparing a cognitively selected cohort and a non-cognitively selected 
cohort, have found no differences in year one GPA nor in the probabilities of 
passing the third-year OSCE or obtaining the Bachelor’s degree within three 
years.
The designs of the above-mentioned studies have important limitations, how-
ever. A main limitation of the study by Adams et al. is that it concerns a mixed 
procedure. All admitted students, therefore, showed sufficient performance 
on both aspects. The non-cognitive selection in the study by Lucieer et al., 
was based on a portfolio of extracurricular activities only, the predictive value 
of which is questionable (1), and the study compares different cohorts. To be 
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 42
CHAPTER 3
42 
      
able to draw valid conclusions about the autonomous effects of non-cognitive 
selection on medical school performance, the non-cognitive procedure should 
be compared to a control group, and, in the design, each procedure should 
be carried out independently, and the applicable curriculum should be the 
same. We have not found any studies comparing the performance of students 
admitted through an autonomous non-cognitive versus an autonomous cog-
nitive procedure within cohorts, enrolling in exactly the same medical school 
programme simultaneously. Therefore, the validity of findings is limited as vari-
ables other than only the variable under study may partly explain the potential 
differences between groups.
It is important to notice, furthermore, that terms like non-cognitive and non-ac-
ademic are used in different ways in the domain of medical education and are 
relatively inaccurate, an issue that has been addressed in the research agenda 
on the validity of non-academic assessments, as recently proposed by Kreiter 
in this journal (8). He uses the term non-academic to refer to “virtually all 
medical school admission assessments that do not specifically target academic 
or cognitive ability”. In the current study, the term ‘non-cognitive’ has been 
used in line with Kreiter’s definition of ‘non-academic’ and, more specifically, 
it has been used to refer to the communicator, collaborator, health advocate, 
and professional competencies of the CanMeds model (9). These competencies 
require interpersonal skills, empathy, ethical decision-making, and the capacity 
to reflect on one’s behavior and act accordingly. The term ‘cognitive’ refers to 
the capacity to acquire, process, and utilize knowledge.
The aim of the current study is to determine the effects of admitting students 
through a non-cognitive procedure on early (mainly cognitive) medical school 
performance. To meet this aim, we compared the early medical school perfor-
mance of students selected through an autonomous non-cognitive selection 
procedure to the performance of students selected through an autonomous 
cognitive selection procedure within cohorts in one medical school. We hypoth-
esized that students admitted through a non-cognitive procedure would 1. 
outperform students admitted through a cognitive procedure in non-cognitive 
medical school performance, and would 2. underperform in cognitive medical 
school performance.
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Methods
Setting
This study was performed at the Radboud University Medical Center in Nijme-
gen, the Netherlands (RUMC). Each year, 330 new students are admitted to 
the RUMC medical school.
The study of medicine involves a six-year programme that follows directly after 
graduation from (pre-university level) secondary school, mostly at the age of 
18. A three-year mainly theoretical Bachelor’s programme is followed by a 
three-year Master’s programme with mainly clinical rotations.
The RUMC curriculum consists of ten four-week courses in the first as well as 
the second year, each followed by a summative exam. This system continues 
in the first part of the third year; in the last part of the third year, students 
choose from a range of courses during five four-week periods. Though the 
Bachelor’s curriculum has a theoretical focus, two Bachelor’s courses focus 
on practical training. In the first-year nursing attachment, students work in a 
nursery home or hospital ward (10). They are assessed in a summary report of 
their supervisor, with input from multiple professionals who worked with the 
student. In the third-year practical clinical course, they are introduced to history 
taking, physical examination, and clinical reasoning and their competencies 
are assessed by six independent assessors in an assessment center. Medical 
doctors as well as simulated patients are involved in practical assignments like 
physical examinations, and some written assignments (on interpretation of 
cardiac sounds, for instance) are assessed by teachers.
Population
In September 2013 and September 2014, a total number of 660 students 
enrolled in their Bachelor’s programme in medical education at the RUMC. 
Out of these 660 students, 86 were excluded from the present study because: 
a. they had enrolled in an individual track after relevant prior education at a 
university level (n=5); b. they had been admitted on grounds of their high 
pre-university (pu-) GPA (by law, students in the Netherlands have direct access 
to medical school if their pu-GPA is equal to or higher than 8 on a scale of 
1 (poor)-10 (excellent)), (n=76); or c. they had taken fewer than two course 
exams in year one (n=5). A total of 574 students were included.
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Selection procedures
To meet the aim of our study, we set up a design applying two independent 
selection procedures within each of the two cohorts: non-cognitive selection 
and cognitive selection.
Non-cognitive selection procedure 
This procedure was open to all applicants who were about to finish second-
ary school, as well as to applicants with a different educational background 
meeting the conditions for admission to Dutch medical education (11). This pro-
cedure included three consecutive rounds. Participants could be rejected after 
each round. The procedure is considered mainly non-cognitive, as the focus 
was on the CanMeds roles of communicator, collaborator, health advocate, 
and professional. In the first round, as described below, part of the students 
qualified for the second round through cognitive performance. In the first 
round, applicants were asked to send in a portfolio. The portfolio consisted of 
three parts. In the first part, applicants had to prove that they had (A) a GPA of 
at least 6.75 (scale 1-10) in their pre-final year of secondary school (applicable 
to those finishing pre-university education at the time of selection) or were 
ranked in the top quartile of their cohort (applicable to applicants not finishing 
secondary school at the time of selection), or (B) substantial experience in a 
healthcare context as a volunteer or side job, or (C) substantial experience on 
an organizing committee or student board, or excellent performance in science, 
literature, arts, or sports. In the second part, applicants had to write a motiva-
tion letter explaining why they wanted to go to medical school and why they 
had specifically chosen the RUMC. In the third part, they had to send in three 
reference letters and their own reflection on these letters.
Each portfolio was independently assessed by two assessors. In this first round, 
the first part was assessed on content, and the second and third parts were 
just checked for their presence. If the content of the first part did not meet 
the above-mentioned criteria A, B or C and/or if the other parts proved to be 
incomplete, applicants were rejected. If the two assessors disagreed with each 
other, a third assessor was asked for discussion until consensus was reached. 
In the second round, applicants sat an on-site computer-based exam. The exam 
was based on the principles of the descriptive questions part of CASPer (12), 
developed by McMaster University. Five short videos (each between 1 and 3 
minutes) were shown, and applicants were asked to answer open-ended ques-
tions (20 in total) based on these videos. The situations shown in the videos 
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related to the CanMeds competencies of communicator, collaborator, leader, 
health advocate, scholar, and professional (9). The answers were assessed by 
just one assessor per question, based on aspects of a correct answer that had 
been defined beforehand. This assessor was either a medical doctor or a senior 
medical student trained for this task by a medical doctor, who was available 
for reactive supervision.
An example of a video presented to the applicants is a two-minute fragment 
of patient-doctor communication in an emergency department, while the 
patient’s medical issue does not seem to be very urgent. The question asked 
was: “What elements in the doctor’s non-verbal communication have you 
seen that are appropriate to this situation?”. Aspects in the answer that were 
rewarded with a credit were: she makes eye-contact with the patient; she sits 
(as opposed to stands) next to him; and she turns her body towards him.
For practical reasons, a maximum of the 90 best-scoring applicants were admit-
ted to the third round, in which the applicants did an onsite assessment, being 
presented with several simulated situations in which they were supposed to 
act. This round was designed using the principles of MMIs (13, 14). Applicants 
were assessed in situations evoking the use of the CanMeds competencies of 
communicator, health advocate, and professional; assessment was based on 
a 1-10 scale on predefined criteria and performed by an assessor or a trained 
actor involved in the scenario, depending on the scenario.
In addition, each applicant had two interviews: one relating to his/her moti-
vation letter and one relating to his/her reference letters and supplemental 
personal reflection. Both interviews were assessed on reflection criteria by the 
interviewer. Each situation/interview was assessed by an independent assessor, 
so per applicant multiple independent assessors were involved.
All actors were experienced in the field of medical education and had been 
trained twice for the specific scenario, using a student actor. All interviewers 
and assessors were medical doctors who were teachers in the Bachelor’s cur-
riculum. In the final score of this procedure, the score of the second round and 
the average score on the elements of the third round both counted for 50%, 
and a final ranking was made.
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Cognitive selection procedure
Our cognitive selection procedure was open to all applicants who were about 
to finish secondary school. This procedure can be characterized as curriculum 
sample selection, as described in detail in a previous study (15). Once admitted 
to the selection procedure, applicants were enrolled in a course in Blackboard, 
the digital learning platform used by the RUMC. The course topic was Diabetes. 
Basic biomedical, clinical, sociological, ethical, and psychological perspectives 
were integrated into the course, like in the medical school curriculum. Appli-
cants took the online course at home during four weeks, and the estimated 
course load was 80 hours. The course comprised lectures, assignments, and 
forums, simulating real medical education in Nijmegen. The forums allowed 
applicants to discuss topics related to the course and to ask and answer ques-
tions. Teachers moderated the forums to some extent and corrected apparent 
misconceptions. The procedure was considered to be mainly cognitive as appli-
cants predominantly had to acquire, process, and utilize knowledge to be 
successful.
After their preparation period, applicants took an on-site multiple choice test 
(70% weight in final score) and wrote an essay focusing on psychological, 
ethical, and social aspects of the study subject (30%). Besides content aspects, 
essays were also assessed on structure, language, and writing style. The test 
was taken by 392 applicants in 2013 and 454 in 2014. Applicants rejected after 
curriculum sample selection were allowed to participate in the non-cognitive 
selection procedure the year after.
Applicants’ scores in the non-cognitive selection and the curriculum sample 
selection were ranked in one final ranking, alternating applicants from both 
procedures in the ratio of the number of applicants originally entering each 
procedure. After final scores had been ranked, 199 (2013) and 240 (2014) 
applicants were admitted through curriculum sample selection and 74 (2013) 
and 61 (2014) through non-cognitive selection. All other available places were 
taken by students who had direct access through high pu-GPA.
Measures
The primary outcome measure was the dropout rate. In line with the RUMC 
academic dismissal policy, students obtaining fewer than 42 out of 60 credits 
in year one have to leave medical school by the end of year one.
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Additional outcome measures were grades for theoretical as well as practi-
cal performance. For these grades, we included a student’s first examination 
attempt only.
For cognitive performance, we defined the variables:
1. Average grade point for theoretical exams in year one (scale: 1 (poor) – 10 
(excellent)), excluding dropouts (n=18);
2. Average grade point in second- and third-year theoretical exams. 
For non-cognitive performance, we defined the variables:
3. Percentage of students receiving the maximum grade for the first-year 
nursing attachment (scale: insufficient – good – excellent); 
4. Average grade point for practical clinical course in year three.
As the 2013 cohort was the only one to finish the Bachelor’s programme within 
the timeframe of our study, outcome measures 2 and 4 are applicable to this 
cohort only. All other outcome measures apply to both cohorts.
Post hoc, in a case control design, we compared the characteristics (age, sex, 
pu-GPA, and participation in the curriculum sample procedure the year before 
or not) of the non-cognitive selection dropouts to the non-cognitive selection 
admissions who did not drop out.
Data collection
Pu-GPA data were made available by the Ministry of Education for this research. 
All other data were collected from the RUMC student and admission adminis-
trations. All data were treated as strictly confidential and were available for the 
researchers only, in conformity with our Medical Center’s privacy regulations. 
All analyses were conducted anonymously, and no results can be traced back 
to individual students. By Dutch law, no ethical approval is applicable to studies 
like ours, using regularly registered data anonymously. Therefore, our institute 
waived approval.
Data analysis
For the descriptive data except age and for all outcome measures, we tested 
whether the two admission categories differed, using χ2 tests (categorical vari-
ables) or t-tests (continuous variables). For age, a Mann-Whitney test was 
done, as testing showed that the distribution of the data was non-normal for 
this variable.
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If significant differences were found on the outcome measures, we controlled 
for confounders through logistic or linear regression, as applicable. To control 
for secondary school performance, we adjusted for pu-GPA. This was com-
puted as a mean score on the five subjects that all students had in common. 
Additionally, we controlled for sex and age if their addition to the regression 
model influenced the effect (regression coefficients) of the independent vari-
able ‘admission route’ for more than 10% (16). In the design of the study, the 
hypotheses we had about the direction of the effects, based on the literature, 
led us to calculate one-sided p-values. Finally, we calculated Cohen’s d for 
effects found, to evaluate the effect sizes of continuous variables. The Statistical 
Package for the Social Sciences (SPSS) Windows version 20 was used for the 
statistical analyses.
Results
Descriptives
Descriptive statistics of students per admission route are shown in Table 1. No 
differences in the percentage of female students were found. Non-cognitive 
selection students had a higher median age and a lower pu-GPA than curric-
ulum sample selection students.
Table 1 Descriptives
Cognitive selection (1) Non-cogn. selection (2) Total
n 439 135 574
% female 65.1 67.4 65.7
Median age, years* 18.4 19.8 18.6
Pu-GPA (sd)** 7.0 (.46) 6.8 (.52) 7.0 (.48)
*1<2, p<0.001, ** 1>2, p=0.01
Pu-GPA is composed of the grade points for the five subjects all students had in common: 
Dutch language, English language, biology, physics, and chemistry.
Of the students admitted through non-cognitive selection, 67 qualified for 
the second round of their procedure through option A (GPA), 20 through B 
(healthcare), and 48 through C (substantial experience on a student board or 
excellent performance in arts or sports). Of the students admitted through 
non-cognitive selection, 17 (12%) had participated in the cognitive procedure 
the year before.
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Dropout rate
Students admitted through non-cognitive selection showed a higher dropout 
rate in year one than students admitted through curriculum sample selection 
(χ2(1)=18.38, p=0.00) (Table 2). Adjusted for pu-GPA and age, the difference 
remains significant (p=0.02) (Table 3). 
Table 2 Results of students of two admission routes
Cognitive 
selection
Non-cognitive 
selection Total
N N
Dropout percentage* 1.6 439 8.1 135 3.1
Average grade point in year 1 
theoretical exams (sd)
6.9 (.72) 433 6.9 (.78) 124 6.9 (.73)
Average grade point in years 
2-3 theoretical exams (sd)
6.9 (.75) 193 6.9 (.81) 70 6.9 (.76)
Maximum grade for the 
nursing attachment *
75.9 439 85.2 135 77.9
Average grade point in year 3 
practical clinical course (sd) *#
6.8 (.68) 176 7.0 (.59) 62 6.8 (.76)
*p<0.05
# Cohen’s d: 0.3
Table 3 Dropout, nursing attachment maximum grade, and practical clinical course mean 
grade, adjusted for confounders
N % of
students
β p OR
Dropouts*
Cognitive selection 438 1.6 ref  ref ref
Non-cognitive selection 118 8.5 1.26 .02 3.5
Nursing attachment maximum grade**
Cognitive selection 437 75.7 ref ref ref
Non-cognitive selection 109 87.2 .71 .02 2.0
Practical clinical course* N Mean grade β t p
Cognitive selection 175 6.8 ref ref ref
Non-cognitive selection 56 7.0 .20 1.78 .04
 (N is lower than in Table 2 because of pu-GPA missing data). 
*Adjusted for pu-GPA and age, which were the only confounders. Significant difference 
at a p≤0.05 level.
** Adjusted for pu-GPA, which was the only confounder. Significant difference at a p≤0.05 
level.
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Average grade point for theoretical exams in year one
No significant difference between the groups was found concerning the aver-
age grade point on theoretical exams in year one (t=1.21, p=0.42, CI -1.3;.16) 
(Table 2).
Average grade point in second and third year theoretical exams
No significant difference between the groups was found concerning the aver-
age grade point on theoretical exams in years two plus three (t=.03, p=.41, 
CI-.21;.21 ) (Table 2).
 
Percentage of students receiving the maximum grade for the first-year 
nursing attachment 
Students admitted through non-cognitive selection obtained the highest grade 
for the nursing attachment more often than students admitted through cur-
riculum sample selection (χ2(1)=4.89, p=0.01) (Table 2). Adjusted for pu-GPA, 
the difference remains significant (p=0.02) (Table 3).
Average grade point for practical clinical course in year three
Students admitted through non-cognitive selection had a higher average grade 
point for the practical clinical course in year three than students admitted 
through cognitive selection (t=-1.85, p=0.03, CI-.37;.12). Adjusted for pu-GPA 
and age, the difference remains significant (p=0.04) (Table 3).
Non-cognitive selection: dropouts versus non-dropouts
Within the non-cognitive selection group, dropouts had a lower pu-GPA than 
non-dropouts (6.4 (sd .49) versus 6.9 (sd .50)) (t=3.10, p=0.002, CI .18;.84). 
Of the dropouts, 60% had a pu-GPA ≤6.5 compared to 26% of the non-drop-
outs. No differences were found between the groups in mean age, sex, and 
whether or not they had been rejected after participation in the curriculum 
sample procedure before (detailed data not shown).
Discussion
The aim of this study was to determine the effects of a non-cognitive admission 
procedure on early (i.e. mainly cognitive) medical school performance. To do so, 
we focused on differences between students who had been admitted through 
a cognitive selection procedure (curriculum sample selection) and students who 
had been admitted through a non-cognitive selection procedure.
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Two main effects appear: 1. the dropout rate is the highest in the non-cognitive 
selection group, and 2. in non-cognitive performance (nursing attachment and 
practical clinical course), the students admitted through non-cognitive selec-
tion outperform students admitted through cognitive selection. Both effects 
confirm the hypotheses. 
In the introduction section of this paper, we suggested that non-cognitive 
selection is preferable as it correlates to performance in clinical practice, which 
is the key outcome of medical education. The first effect of our study would 
appear to be worrisome in this respect: if students, despite their potential 
capacities for successful clinical practice, drop out in year one, they will never 
even reach the clinical phase of their education. On the other hand, the merit 
of the non-cognitive selection procedure is that students more often obtain the 
maximum score for the nursing attachment and have a higher mean grade for 
the practical clinical course. This may be an indicator for better future clinical 
performance as research has shown that early non-cognitive performance pre-
dicts performance in clinical settings in terms of scores on Objective Structured 
Clinical Examinations (OSCEs), assessment of professional behavior in clinical 
placements, clerkship evaluations, and clinical examination-based licensing 
examination scores (4-6). The effect size for the difference in grades for the 
practical clinical course is small (17). Conclusions should be drawn with cau-
tion, as the influence of this significant difference on daily practice is unclear.
Despite the second effect, we are not concerned that the cognitive procedure 
will favor selection of ‘bookworms’ (4), as around 76 percent of this group of 
students still obtain the maximum score (excellent) for their nursing attach-
ment, and their mean grades for the practical clinical course are just slightly 
(albeit significantly) lower than those of the non-cognitive selection group. 
Lastly, for the students who continue after year one, no differences were found 
on average grade point on theoretical exams in year one and year two plus 
three. As the dropout rate in year one is a direct result of lower grades, the 
difference in dropout rates may have masked a potential difference in grades 
in year two plus three due to attrition bias (18).
In the design of the non-cognitive selection procedure, one option for the 
applicants to qualify for the second round was a fairly cognitive one: a pu-GPA 
threshold or pu-performance in the top quartile of their cohort. For half the 
applicants in the non-cognitive procedure, therefore, the procedure was not 
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 52
CHAPTER 3
52 
      
entirely non-cognitive. This should be taken into account while interpreting 
the results. However, this cognitive performance only led to admission to the 
following phase of the procedure, consisting of two non-cognitive rounds, 
while the students’ performance in these rounds could not be counterbalanced 
through the cognitive qualification in the first round.
We also asked students to submit reference letters and a motivation statement 
in the first round although research shows these have limited predictive value 
for medical school performance (1) and barely distinguish between applicants 
(19). Therefore, we did not assess their content in the first round. Applicants 
were asked to submit these letters in the first round as their willingness to make 
an effort may be more predictive of future performance than success in the 
selection procedure as such and, thus, appears to be a mode of self-selection 
(20, 21). The reference letters and the motivation statement were used at a 
later point in the MMI setting in the third round to reduce weaknesses inherent 
in non-structured interviews on this topic (1).
Our findings are partly in line with the conclusions of the study by Lucieer et 
al. (7), referred to in the Introduction section of this study. Our study adds to 
this by comparing an autonomous non-cognitive and an autonomous cognitive 
procedure within each of the two cohorts, and whereas Lucieer et al. based 
non-cognitive selection on a portfolio only, we added a CASPer-based and an 
MMI-based round, both of which have a stronger theoretical underpinning 
in predicting future performance. Like Lucieer et al., we did not find any dif-
ferences between the groups in year one GPA, and our study shows that this 
pattern continues in years two plus three. Unlike Lucieer et al., who found no 
differences in third-year OSCE, we have found differences in the third-year 
clinical course. Lastly, Lucieer et al. did not find any differences in percentages 
of dropouts between cognitive and non-cognitive selection groups, which dif-
fers from our results as well. Their final conclusion that non-cognitive selection 
“is not sufficient to select the best academically performing students” can be 
confirmed by our results with respect to dropout rates.
To gain a better understanding of the above-mentioned statement in relation 
to our results, we compared the characteristics of students admitted through 
non-cognitive selection who dropped out to their counterparts who continued 
after year one, although the subgroups were small. The dropouts have a lower 
pu-GPA compared to their counterparts. This indicates that adding a certain 
pu-GPA threshold (6.5) to the procedure would result in a lower dropout rate 
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in this group. Nevertheless, doing so would reject 26% of successful students 
admitted through non-cognitive selection as well, which would be an inap-
propriate side-effect.
Possible explanations
Research shows that the predictive value of selection methods may depend 
on the curriculum of the medical school (22). At the time of our study, the 
Bachelor’s curriculum at the RUMC was mainly theoretical. In the current 
study, the cognitive procedure was a close sample of the curriculum, but the 
non-cognitive procedure was less so. Therefore, we think that the differences 
in dropout percentages between the groups may reflect the predictive value 
of curriculum sample selection as a method, instead of the predictive value of 
cognitive selection itself (15, 23).
Furthermore, students admitted through the cognitive selection procedure had 
all just left secondary school. Students admitted through the non-cognitive 
selection procedure had a wider variety of educational or professional back-
grounds, and their comparative distance from study as a discipline at the time 
of entering medical school may explain differences in cognitive performance. 
For dropout rates this is the case, but no differences in theoretical course 
grades were found.
Besides evidence referred to in the introduction of this study, the fact that 
students admitted through non-cognitive selection outperform those admit-
ted through cognitive selection in practical courses may be explained by a 
more practical attitude or an application-oriented learning style (24). They 
may have the capacity to transform theory into practice more easily. Their 
performance is partly explained by age (confounder in the results of the prac-
tical clinical course). Particularly in the non-cognitive selection group, age may 
also represent years of experience in practical situations. After adjustment for 
age, however, the difference in performance remains significant. It is unclear 
whether this indicates that age did not represent experience (properly) or that 
experience plays a minor role in explaining clinical performance.
To further explore the influence of experience, a more exact measure of expe-
rience would be needed. Moreover, it would be worth comparing first-year 
clerkship results to gain more insight into whether the difference in perfor-
mance in practical settings can be explained by years of experience.
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Strengths and limitations
The strength of this study is that it combines consecutive cohorts and is, to 
our knowledge, the first study comparing an autonomous non-cognitive and 
autonomous cognitive selection procedure within cohorts in one medical 
school. Some studies conclude that non-cognitive and cognitive performance 
correlate (4) and that non-academic skills and academic measures are not 
independent (25). The current study is the first to disentangle the effects of 
both in isolation within cohorts in one medical school.
The study is limited by the fact that the follow-up is short. Because the stu-
dents’ performance in clerkships could not be measured within the timeframe 
of the study, only a few non-cognitive outcome measures were available. There-
fore, we cannot be sure whether the pattern found will continue after the 
Bachelor’s programme in the practical Master’s. Another limitation is that the 
options for choosing their preferred selection procedure differed among appli-
cants, as school leavers had the possibility to choose between the cognitive and 
the non-cognitive procedure, and non school leavers had to participate in the 
non-cognitive procedure. This has influenced the composition of the groups 
and has reduced the mechanism of self-selection for the non school leavers. 
Within this group, those who felt more competent in the cognitive procedure 
had to participate in the non-cognitive procedure and may have been rejected, 
although they could have been successful in the cognitive procedure. The 
school leavers will have considered their chances of being successful in either 
procedure and will have chosen strategically, based on required competencies 
and/or time available. This may have positively influenced their success rate in 
either procedure as a result of adequate self-selection.
Implications for practice
If one had to choose one procedure from the current study, both procedures 
should be judged in terms of gains and losses. The gains of the cognitive 
procedure in our study are that the procedure is less labor-intensive and that 
dropout rates are lower, both of which contribute to lower costs. Moreover, 
there is a probability that the students’ Bachelor grades would be higher. The 
loss to be accepted, however, would be slightly lower clinical grades. Coaching 
students in non-cognitive aspects may possibly help to counterbalance this 
small loss in terms of effect size. The gain of the non-cognitive procedure, 
on the other hand, would be student performance in undergraduate clinical 
situations, which is an indicator for performance in clinical practice. The loss 
would be a higher dropout rate. In contexts allowing nationwide comparison 
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of pre-university grades like ours, this could be counterbalanced by a moder-
ate cognitive threshold for all applicants in a non-cognitive focused selection 
procedure.
Following the line of thought of Eva’s “chain of evidence” (4), one would 
expect that each phase of medical education makes its own contribution to 
predicting a successful career in medical education: Prior cognitive performance 
predicts early medical school performance, which in itself predicts medical 
school performance in the clinical phase, which in itself predicts performance 
in professional practice. The results of the current study indicate that students 
perform best on the elements of the early curriculum that are represented most 
strongly in the selection procedure they had participated in. Consequently, an 
important consideration for practice is to use curriculum sample procedures 
to admit the students who will perform best in the subsequent curriculum. 
Conclusion
In summary, the effect of non-cognitive selection compared to cognitive selec-
tion is a higher dropout rate and slightly better performance in non-cognitive 
courses. In the current study, the cognitive procedure was a close sample of the 
curriculum, but the non-cognitive procedure was less so. Based on the results 
found, we recommend the use of curriculum sample procedures. Selection 
assessments should resemble the early medical school curriculum – whether 
it has a more cognitive or a more non-cognitive focus – as closely as possible 
to select those students who are likely to be successful in the early curriculum, 
and, subsequently, in the next phases of medical school.
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Abstract 
Background Medical schools aim to contribute to a pool of doctors who are 
ready for a future practice that will be ever changing and requires collaboration 
skills and lifelong learning. They adapt their curricula and selection procedures 
to fulfil this responsibility. This study aims to determine whether two different 
selection procedures in one medical school, both matching the key character-
istics of the subsequent curricula (one traditional and one recently designed), 
select students with different personality traits as a side-effect. This perspective 
was chosen as personality has been related to the CanMeds competencies, 
innovation capacities, medical school performance and medical professional 
success.
Methods A total of 621 students admitted through the new or the traditional 
selection procedure were invited to complete a Big Five Inventory questionnaire 
at the start of their Bachelor’s programme. Using ANCOVA, we compared Big 
Five traits of students admitted through the new selection procedure (n=196) 
and the traditional selection procedure (n=425).
Results The group of students admitted through the procedure matching the 
newly designed curriculum had a lower mean score on neuroticism (p=.01) 
and higher mean scores on conscientiousness, extraversion, agreeableness and 
openness (p=.001) than the other group. 
Conclusions The findings of the current study indicate that the medical school 
population is influenced in terms of personality traits as a side-effect of a 
changing selection procedure. We recommend studying this mechanism and 
its implications further and using it more consciously in selection procedure 
design.
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Introduction
Medical schools are the first stage of the medical education continuum and, 
therefore, they have the responsibility to deliver physicians who have the abil-
ities to meet the healthcare needs of the people they serve. Medical schools 
can do so by designing curricula that favour and enhance the development of 
these abilities and by attracting and selecting students who either fit into the 
required profile or have the capacities to fit into it.
The abilities physicians must have to meet the healthcare needs of the people 
they serve have been defined in the CanMeds model 2015 (1). This model 
reflects the profile of the health professional of the future, who is characterized 
by excellent communication skills, empathy, altruism, integrity and proficiency 
in teamwork (2-6). Patients are expected to play a greater role in their health-
care than before (through Shared Decision Making (7), for instance), and 
collaboration is necessary for healthcare workers to serve patients effectively. 
Healthcare practice changes constantly and requires reflective and adaptive 
lifelong learners. Lifelong learning, in its turn, requires healthcare profession-
als to have a clear idea of their own skills, qualities and limitations through 
constant self-assessment (2-5). Curricular changes in medical schools aim to 
prepare students for this future ever-changing practice.
Both the practice and the study of selection have a strong focus on predicting 
performance in medical school. Research has shown that the strong alignment 
of selection and curriculum (curriculum sample selection) enhances the admis-
sion of students who are likely to perform well in the subsequent curriculum 
(8-11). These findings suggest that different curricula and their aligned selec-
tion procedures would admit different student populations. Moreover, it raises 
the question whether a different student population would be admitted if the 
selection procedure at one medical school were changed to match curriculum 
adaptations aiming to meet the healthcare needs of the future. Personality is 
an interesting and relevant angle to explore this question, as it has been related 
to medical school performance (12-15) and to medical professional success (14, 
16). It has also been related to the CanMeds competencies as mentioned above 
(17) and to innovation capacities (18). Therefore, personality of students may 
influence medical schools’ ambition to deliver the healthcare workers who are 
ready for future practice.
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The aim of the current study was to determine whether two different selection 
procedures in one medical school, both matching the key characteristics of 
the subsequent curricula, select students with different personality traits as a 
side-effect. A selection procedure for a traditional curriculum was compared to 
a procedure selecting for a curriculum designed to connect more closely into 
the profile of the healthcare professional of the future (1-5), operationalised 
through the CanMeds competencies. Personality measures were not included 
in the selection procedures.
Methods 
Setting
This study was performed at Radboud University Medical Center (RUMC) in 
Nijmegen, the Netherlands. The RUMC’s Bachelor’s curriculum was recently 
redesigned to connect more closely to the profile of the healthcare profes-
sional of the future (1-5), operationalised through the CanMeds competencies. 
The selection procedure was adapted accordingly. This setting allowed for a 
research design comparing students admitted through two different selection 
procedures (the traditional and the new one), both matching the key charac-
teristics of the subsequent curriculum. In Dutch medical education, a three-year 
mainly theoretical Bachelor’s programme is generally followed by a three-year 
Master’s programme with mainly practical education.
Two curricula
Two different Bachelor’s curricula and the applicable selection procedures were 
included in the study: the one was applicable before 2015, and the other one 
has been applicable from 2015 onwards.
2012 – 2014 selection procedure and curriculum 
This selection procedure was a curriculum sample selection as described in 
greater detail in a previous study (9). It consisted of an online course followed 
by an onsite exam. The course and the exam were designed to mimic the cur-
riculum courses and examinations as closely as possible, given the restraints of 
an online learning environment. The subsequent Bachelor’s programme was 
launched in 1995 and adapted in 2005. The curriculum was strongly structured 
and had a strong theoretical approach. It consisted of ten four-week courses 
in the first and second years, each followed by a summative exam. This system 
continued in the first part of the third year; in the last part of the third year, 
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students chose from a range of courses during five four-week periods. Further-
more, there was a nursing attachment in year one (19) and a practical clinical 
course in year three. Each year, students took a professionalism course as well. 
2015 selection procedure and curriculum
The selection procedure consisted of two consecutive parts. The first part was 
given as a home assignment. Applicants were asked to send in a personal 
description of the Bachelor’s curriculum and their own proficiency. Further-
more, applicants were asked to watch a twelve-minute video showing a general 
practitioner consultation and to formulate learning objectives and indicate 
which learning activities they would like to undertake if they had 40 hours 
available. The second part was an onsite exam consisting of two sections. In the 
first section applicants were presented with situations and four or five possible 
actions responding to each situation. They were asked to put the actions in the 
order of appropriateness to the given situation on the basis of Situational Judg-
ment Test (SJT) principles (20). The situations represented dilemmas that may 
occur in the daily practice of medical school or the medical profession and were 
about working together, giving and receiving feedback, integrity and dealing 
with mistakes made. The second section was a multiple choice test applying 
pre-university-level biology, chemistry and physics to medical school issues.
The subsequent Bachelor’s programme, launched in 2015, is characterized 
by the students’ considerable personal influence on their programme. They 
can choose learning activities from the programme instead of taking part in 
obligatory activities. They learn in communities and in patient-centred edu-
cation from the start onwards. The curriculum is based on the characteristics 
of the future healthcare professional as described in the Introduction section 
of this paper, and on the principles of Self-Directed Learning (SDL) and Prac-
tice-Based Learning. It is expected that students start to develop SDL through 
Practice-Based Learning. As the reality of medical professionals changes quickly 
and constantly, it is important for students to familiarize themselves with (the 
changes of) everyday care and science practice as soon as possible, to make 
sure they develop into flexible and adaptive professionals (5). The ultimate goal 
of the development of SDL is that students learn to practise the flexibility and 
autonomy that will be expected from them in their future occupation. Having 
the ability to set their own goals is expected to enhance students’ motivation 
for learning (21).
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Admission routes
Each year, 330 students are admitted to the RUMC medical school. In the Neth-
erlands, students have direct access to medical school if their pu-GPA is equal to 
or higher than 8 on a scale of 1 (poor)-10 (excellent). This is a national proce-
dure by law. Compulsory subjects included are Dutch, English, Biology, Physics 
and Chemistry. Mathematics is a compulsory subject as well but is offered in 
different variations. Other subjects depend on students’ personal choices.
In 2012, students could be admitted to the RUMC medical school through 
a lottery system in addition to high pu-GPA and selection admissions. This 
national lottery admission has been described in a previous study (9). Further-
more, in addition to the selection procedure described above, another selection 
procedure was also applicable in 2013 and 2014 at RUMC. This was a mainly 
non-cognitive procedure, not resembling the early medical school curriculum, 
which was fairly cognitive. In 2012, half the capacity of 330 was available for 
selection admissions and the other half for lottery and high pu-GPA admissions. 
In 2013, 2014 and 2015 applicants could be admitted to the RUMC medical 
school through selection or a high pu-GPA only. The capacity available for 
selection admissions was 330 minus high pu-GPA admissions.
Population
A total of 621 students who had been admitted through selection and had 
enrolled in their medical Bachelor’s programme at the RUMC in September 
2012, 2013, 2014 or 2015 were included in the study (Table 1). Students 
admitted through high pu-GPA (n=160), lottery (only applicable in 2012, 
n=107) and the non-cognitive procedure (2013 and 2014, n= 112) were not 
included as their admission was not based on a route matching the early 
medical school curriculum, which was an essential condition for answering 
our research question.
Table 1 Descriptives cohorts 2012-2014 and 2015
2012-2014 2015 All cohorts
N 425 196 621
% female (N) 68.0 (289) 70.9 (139) 68.9 (428)
Median age, years* 18.4 18.6 18.5
Mean pu-GPA (sd)* 7.0 (.52) 6.8 (.55) 7.0 (.54)
*significant difference on a p<0.001 level
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Measures
To measure personality, we used the Dutch version of the Big Five Inventory 
questionnaire (BFIq) (22), which assesses the five subscales conscientiousness, 
extraversion, openness to experience, agreeableness and neuroticism. Con-
scientiousness relates to dutifulness, accountability and responsibility. Openness 
to experience is associated with terms such as originality, creativity, independ-
ence and a wide range of interests. Neuroticism is associated with nervousness, 
anxiety and vulnerability (23). Extraversion is associated with playfulness, spon-
taneity, flexibility and assertiveness. The fifth trait is agreeableness, also known 
as altruism, is associated with compassion, friendliness and helpfulness. 
The BFIq consists of 44 items on a 5-point Likert scale. Examples of items are: I 
see myself as a person who.....- has an active imagination, -is a reliable worker, 
-is easily distracted.
Data collection
Students were invited to complete the BFIq during their first week of medical 
school. In 2012 and 2013, students were presented with a paper version of 
the BFIq, and in 2014 and 2015 they were invited to complete a web-based 
version of exactly the same content. All students received an information letter 
about the study, and all respondents gave informed consent. Participation was 
voluntary, and participating students received their personal mean scores and 
the group average on each subscale of the questionnaire. In 2012, students 
could choose whether to fill in their registration number or not (anonymous 
participation). In 2013, 2014 and 2015, participation was only non-anonymous 
to make sure that data could be connected to other data. Pu-GPA data of the 
five compulsory subjects were made available by the Ministry of Education. 
Data for sex and age were collected from the RUMC student administration.
Ethics
This study was conducted in accordance with the Declaration of Helsinki. All 
participants gave informed consent. The 2012-2013 cohorts gave written 
informed consent, the 2014-2015 cohorts had to give their informed consent 
online, otherwise they could not proceed to the questionnaire itself. Data were 
treated strictly confidentially and were available for the researchers only. All 
analyses were conducted anonymously.
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Data analysis
To find out whether there were differences in the mean pu-GPA of the 
groups, a t-test was done. A Pearson χ² analysis was conducted to analyse 
whether the percentage of female students in the groups differed. To analyse 
whether  the median age in the groups differed a Mann-Whitney test was 
done, as testing showed that the distribution of the data was non-normal 
for this variable.
To analyse whether there were any differences in personality traits between 
the students in the two curricula, one-way analysis of covariance (ANCOVA) 
was used. We controlled for secondary school performance (by pu-GPA), as 
academic performance and personality have been related in previous studies, 
for instance by Hakimi et al. (24). Finally, we calculated Cohen’s d for each 
of the subscales, to evaluate the effect sizes. The Statistical Package for 
the Social Sciences (SPSS) Windows version 20 was used for the statistical 
analyses.
Results
Descriptives
Descriptive statistics of the group selected through each procedure are shown 
in Table 1. The percentage of female students did not significantly differ in both 
groups (χ2(1)=.53, p=.47). Compared to the traditional curriculum, the students 
in the new curriculum had a higher median age (U=31063, z=-5.1, p<0.001) 
and a lower mean pu-GPA (t(1, 589) =-4.7, p=001) (Table 1).
Personality
For all five scales of the BFIq, significant differences were found between the 
two groups. Adjusted for pu-GPA, students admitted through the new proce-
dure had a lower mean score on neuroticism than students selected through 
the previous procedure, F(1, 580) =-6.019, p=.01. On the four other scales (con-
scientiousness, extraversion, agreeableness and openness), the opposite was 
found. Adjusted for pu-GPA, students selected through the new procedure 
had higher mean scores than students selected through the previous procedure 
as follows: Conscientiousness: F(1, 576) =31.009, p =.001, Extraversion: F(1, 582) 
=18.609, p=.001, Agreeableness: F(1, 577) =14.981, p=.001, Openness: F(1, 572) 
=15.009, p=.001 (Table 2).
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 67
67
CHAPTER 4
Different procedures, different students?
Table 2 Big Five personality scores of students of two admission routes
N Mean score (sd) F-value p-value
Neuroticism*# 6.019 0.01
Traditional procedure 406 2.55 (.56)
New procedure 177 2.72 (.60)
Cohen’s d: -0.3
Conscientiousness*# 31.009 .00
Traditional procedure 404 3.68 (.54)
New procedure 175 3.95 (.54)
Cohen’s d: 0.5
Extraversion*# 18.609 .00
Traditional procedure 409 3.55 (.43)
New procedure 176 3.75 (.42)
Cohen’s d: 0.5
Agreeableness*# 14.981 .00
Traditional procedure 404 3.87 (.43)
New procedure 176 4.03 (.42)
Cohen’s d: 0.4
Openness*# 15.009 .00
Traditional procedure 403 3.44 (.52)
New procedure 172 3.64 (.48)
Cohen’s d: 0.4
*significant difference on a p≤0.01 level
# adjusted for pu-GPA 
Only non-anonymous responses were included. The non-anonymous response percentages 
within the total included population are 2012-2014: 70% -  2015:66%. 
Pu-GPA data were available for 93 and 92 per cent of these, respectively.
Discussion
This study shows that students admitted to RUMC medical school through two 
different selection procedures have different personality profiles. The findings 
indicate that the differences are a side-effect of a curriculum sample selection 
procedure that was adjusted to fit a changing curriculum.
In the current study, the group of students admitted through the procedure 
matching the newly designed curriculum has a lower mean score on neuroti-
cism and higher mean scores on conscientiousness, extraversion, agreeableness 
and openness than the group admitted through the procedure matching the 
traditional curriculum. In other studies, a high score on neuroticism is related 
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to stress and lower satisfaction in the medical career (16), and agreeable-
ness is related to doctors’ communication skills (14). Studies also relate Big 
Five personality traits to medical school performance, with a relatively high 
consensus across studies (12, 13). What is most clear across studies is that 
conscientiousness affects students’ academic performance (14). Openness to 
new experiences and extraversion, furthermore, also predict medical school 
performance (15).
Based on the above-mentioned evidence, Schripsema et al. (17) have described 
a set of eligible traits for future doctors in this journal. They summarize the 
set as consisting of conscientiousness, openness, agreeableness and extraver-
sion, as well as modest neuroticism. In study of Schripsema et al., selected 
students have a lower mean on neuroticism and a higher mean on all other 
subscales, compared to lottery and to high pu-GPA admitted students in the 
same cohorts. The authors conclude that the selected group has the best fit 
with the set of traits of successful medical professionals as evident in the liter-
ature and policy statements. In keeping with their line of thought, the students 
admitted to the newly designed curriculum in the current study also have a 
better fit than the students admitted to the traditional curriculum.
Patterson and Zibarras (18) relate innovation capacities to Conscientiousness 
(negative correlation) and to Openness to experience (positive correlation), 
and they observe that their results indicate that innovation capacities require 
emotional stability (low Neuroticism). When we reflect on the results found 
in the current study from this perspective, a mixed picture arises. The newly 
selected students have a lower score on neuroticism and a higher score on 
openness, both of which may contribute to innovation capacities. They also 
have a higher score on conscientiousness, which may have adverse effects on 
innovation capacities. Based on these data, therefore, we cannot draw a clear 
conclusion on the innovation capacities of the student population although 
it is commonly accepted that innovation capacities are crucial for healthcare 
workers of the future (18).
In interpreting the  abovementioned relations of personality and communica-
tion skills, medical school performance, and innovation capacities, as well as 
the results of the current study, it is important to consider ‘trait expression’ (25). 
The expression of trait-relevant behaviour varies across contexts, meaning that 
the same person will show different behaviours in different situations. Tradi-
tional personality inventories, such as the BFIq, ignore this and only measure 
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‘typical behavioural tendencies’. Therefore, they do not necessarily predict what 
someone will actually do in a certain context. As a consequence, the general 
predictive validity of BFIq results is limited, and direct personality measurement 
through these kinds of questionnaires appears to be of limited value and may 
be inappropriate in selection contexts. The effect of the general traits on behav-
iour in the context after selection is not evident.
The selection procedures in the current study turn out to serve as implicit or 
‘contextualized’ personality measures, which are recommended by Ferguson et 
al. (25) for their additional predictive value compared to traditional inventories. 
In addition to ‘bright sides’, furthermore, personality traits may also have their 
‘dark sides’ (26). It is impossible to judge each personality trait in general as 
being positive or negative, or as helpful or detrimental. For a trait to be very 
high or very low may be detrimental, even for a trait that is generally consid-
ered to be helpful for innovation, for instance. This is one more reason for not 
including general personality measures in selection and assessment subscales in 
terms of ‘the higher/lower the score, the better’, but for using context-specific 
measures if you would deliberately include personality in selection.
Our findings raise the question whether the differences between the groups 
can be explained through the respective curricula, the preceding selection 
procedures, or both. The strong alignment of the curriculum and the preceding 
selection procedure is a key characteristic of our selection approach (9), and 
this, therefore, makes it difficult to unravel the effects. A possible explanation 
for our findings is that the characteristics of the respective curricula attract 
different populations. The selection itself, or the type of assignments, may 
also attract or favour students with certain personality traits: a very structured 
and cognition-centred approach, for instance, may attract students with high 
scores on conscientiousness. According to the findings of Schripsema et al., the 
most plausible explanation is the selection mechanism. They found a different 
personality profile in selected students than in students admitted to the same 
curriculum through different admission routes in the same cohorts (17). We 
assume, furthermore, that both selection procedures encourage self-selection. 
Self-selection is a strong and relatively inexpensive mechanism.  According 
to Benbassat and Baumal, medical schools should fully take advantage of 
self-selection, rather than researching the pros and cons of cognitive and 
non-cognitive selection and fine-tuning these methods (27).
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One could be concerned that indirectly selecting a certain personality profile 
involves the risk of promoting too much uniformity among medical doctors, 
applying, as it were, a mould. Like Patterson et al. in their systematic review, we 
think it is important to critically reflect on selection tools and to consider their 
risk of limiting the diversity of the student population and future workforce 
(12). It seems that each selection procedures in the current study attracts and/
or selects a specific personality profile. This may compromise diversity. When 
we merely focus on diversity of career choice, research shows that there is 
a loose association between personality factors and particular medical spe-
cialties. According to Borges et al., there is a high degree of homogeneity in 
personality factors across medical specialties (28). In this respect, the possible 
concern that having a particular personality profile at the start of the medical 
education continuum might specifically compromise the diversity of career 
choices appears to be unwarranted. 
Strengths and limitations 
A strength of our study is that it compares consecutive cohorts at one medical 
school. Both selection procedures match the principles of the curriculum they 
select for. In a previous study, we already showed that curriculum sample selec-
tion predicts performance in medical school (9). This is an important condition 
in the current study as well, as selection procedures, curricula and the profile 
of future doctors must be aligned for optimal outcomes. 
A limitation of our study is that data were collected through self-report procedures 
(29), which may influence validity. However, as both groups in the comparison 
were in similar circumstances, we assume that the potential self-report bias was 
equal across groups as well. Furthermore, students were not asked to fill in the 
questionnaires in a high-stakes situation, which might yield invalid or unreliable 
selection outcomes due to socially desirable responding (30) and ‘faking good 
behaviour’ (31). The effect sizes found in our study are moderate (conscientious-
ness and extraversion) to small (three other subscales) (32). Conclusions should 
be drawn with caution, as the differences may not necessarily have an important 
effect on daily practice. Also, the sample sizes in the groups are different. This 
may have caused an increased risk of a type I error. Furthermore, the real perfor-
mance of students in both groups in medical school is what matters most, but 
this performance cannot be meaningfully compared as the curricula are unequal. 
While personality was previously considered as stable over time (25, 33), there is 
also a growing body of evidence now on the changeability of personality traits. 
Therefore, we cannot draw long-term conclusions on the basis of BFIq results. 
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Implications for practice
Our results indicate that our selection procedures serve as an implicit measure 
for certain personality traits. Medical schools may reflect on this mechanism 
more consciously in their designs, discussing whether it is acceptable to have 
this implicit measure of personality or whether it is considered a side-effect 
that should be ruled out. We believe that the evidence about personality traits 
referred to in the Introduction section of this study, the recent recommenda-
tion of Ferguson and Lievens (25) about the context specificity of personality 
measurement, and the strengths of curriculum sample selection suggest that 
indirect selection of personality traits through curriculum samples is not a 
problematic side-effect. It is essential that the selection is a close match of 
the curriculum, which, in its turn, prepares for future practice. Also, selection 
procedures should use assessment tools that have proven their predictive value 
in measuring the key samples of the curriculum (34). As long as these condi-
tions are met, implicit selection of personality traits is not troublesome. It could 
possibly even contribute to a pool of future doctors matching the requirements 
of future healthcare.
Irrespective of the outcomes of this discussion and the pros and cons of implicit 
selection of personality traits, moreover, direct personality assessment through 
questionnaires may be a useful tool in a learning environment. It is unclear as 
yet how personality changes as a function of medical training (25), but per-
sonality assessment results can be used for student guidance and counselling 
throughout the academic career (28, 35, 36). In the current study, students 
were only given the results of the questionnaire, but they could explicitly be 
encouraged to understand and implement the results of the questionnaire in 
a personal plan, supporting them in gaining a better understanding of their 
strengths, setting learning goals where applicable and reflecting on their pro-
gress with a coach.
Further research
We cannot claim causal relations in this study. The design did not allow us to 
compare personality profiles of applicants who were rejected and those who 
were admitted in either procedure. Doing so would help us gain more insight 
into the autonomous influence of the selection itself ‒ and that of the applicant 
population that is attracted to it ‒ on the composition of the selected group in 
terms of personality. Moreover, the current study has been conducted at one 
medical school.  Replication with larger sample sizes in different contexts would 
give more insight in the pattern found and its generalisability. Nevertheless, 
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we suggest to focus on contextualized trait expression, rather than general 
BFI measures.
Conclusions
The findings of the current study indicate that the medical school population 
is influenced in terms of personality traits as a side-effect of a changing selec-
tion procedure. We recommend studying this mechanism and its implications 
further and using it more consciously in selection procedure design.
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Abstract
Introduction Research on selection for medical school does not explore selec-
tion as a learning experience, despite growing attention for the learning effects 
of assessment in general. Insight in the learning effects allows us to take advan-
tage of selection as an inclusive part of medical students’ learning process to 
become competent professionals. The aims of this study at Radboud University 
Medical Center, the Netherlands, were: 1. to determine whether students have 
learning experiences in the selection process, and, if so, what experiences; 2. 
to understand what students need in order to utilize the learning effects of the 
selection process at the start of the formal curriculum. 
Methods We used focus groups to interview 30 students admitted in 2016 
about their learning experiences in the selection process. Thematic analysis was 
used to explore the outcomes of the interviews and to define relevant themes.
Results In the selection process, students learned about the curriculum, them-
selves, their relation to others and the profession they had been selected to 
enter, although this was not explicitly perceived as learning. Students needed 
a connection between selection and the curriculum as well as feedback to 
be able to really use their learning experiences for their further development. 
Discussion Medical school selection qualifies as a learning experience and stu-
dents as well as medical schools can take advantage of this. We recommend a 
careful design of the selection procedure, integrating relevant selection learn-
ing experiences into the formal curriculum, providing feedback and explicitly 
approaching the selection and the formal curriculum as interconnected con-
tributors to students’ development.
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Introduction
Selection of applicants for medical school is an expensive and time-consuming 
process that has been studied extensively in the literature. In general, given 
the main purpose of the selection procedures, research on this topic focuses 
on the summative aspects of selection, that is, its formal consequences for 
students or applicants (1). The findings are generally distinguished in academic 
and non-academic performance. Selection predominantly based on academic 
performance is a predictor for performance in the early years of medical school 
(2, 3). Also, attention has grown for selection on mainly non-academic aspects, 
for instance through multiple mini interviews (MMIs) (4) and situational judg-
ment tests (SJTs)(5). Performance on these tests has proven to correlate to 
performance in clinical practice (6).
Neither research on selection for medical school, nor research on the learning 
effects of summative assessment in medical education, for example by Cilliers 
(7-10), explores the formative aspects of selection, i.e. selection as a learning 
experience. The impact of assessment on student learning, however, has become 
unquestioned (7) and attention is growing for ‘assessment for learning’ (11, 12). 
The ‘educational effect’ is also emphasized as one of the criteria of good assess-
ment in the ‘Consensus statement and recommendations’ from the Ottawa 
Conference (13) and as one of the elements defining the utility of assessments 
according to Van der Vleuten (14). Moreover, Eva et al. (15) stated that “to not 
consider the use of assessment for performance improvement even in high stakes 
contexts is a considerable missed opportunity”. This formative role of assessment 
is about supporting learners and allows for transforming previous experience into 
behaviour, attitudes, skills, knowledge and new learning goals. 
Prideaux et al. (16) state that selection would benefit from an integrative 
approach, instead of the more common role as an activity that is being 
conceived separate from other educational and assessment activities. They 
encourage the field to focus on the impact of selection, and it turns out that 
there is a lack of research on this topic so far. Additionally, if selection resembles 
the curriculum that is selected for (17), this might also extend, and contribute 
to, the impact of selection. Although applicant experiences have been studied 
in the literature (18-21), studies do not focus on learning effects of medical 
school selection. This apparent paucity of research indicates that the process of 
selection is perceived to be separated from learning and assessment in medical 
school and that learning only starts at the beginning of the formal curriculum.
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Considering the above-mentioned literature and propositions, it can be hypoth-
esized that selection for medical school is a learning experience in itself and 
provokes learning effects in applicants, concerning skills and knowledge as well 
as learning about the curriculum and one’s fit to it. The first aim of this explora-
tory study, therefore, is to determine whether students have learning experiences 
in the selection process, and, if so, what experiences (relevant for medical school) 
they have. If it were clear how these can be employed best to stimulate learning, 
medical schools could choose deliberately to either a) adjust the selection pro-
cedure to make sure learning effects will be enlarged or improved, or b) adjust 
the start of the curriculum in a way that integrates the learning effects of the 
selection procedure into the subsequent formal learning activities. The second 
aim of our study, therefore, is to understand what students need in order to 
employ the learning effects of the selection process at the start of the formal 
curriculum. Answers to these questions allow us to value the potential learning 
effects of medical school selection, and to make a stronger connection between 
learning from the selection process and learning in the formal curriculum. Given 
the substantial resources utilized in selection, the efforts of applicants and med-
ical school in the procedure itself, and the volume of information gained on 
the applicants, there is great value in finding a way to connect the processes of 
selection and curriculum for enhancement of education.
Based on the aims, the research questions of the current study are: 1. What 
learning experiences do students have in the selection process? and 2. What 
do students need in order to utilize learning effects of the selection process at 
the start of the formal curriculum?
Materials and Methods
Setting
This study was performed at the Radboud University Medical Center in Nijme-
gen (RUMC), the Netherlands. In Dutch medical education, a three-year mainly 
theoretical Bachelor’s programme is followed by a three-year Master’s pro-
gramme with mainly practical education. Each year, 330 new students are 
admitted.
RUMC admission
According to Dutch law, students had direct access to medical school if their 
pre-university Grade Point Average (pu-GPA) is equal to or higher than 8 on 
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a scale of 1 (poor) - 10 (excellent). All other applicants are admitted through 
a selection procedure, and each medical school can design its own selection 
procedure.
The RUMC selection procedure took place when students were preparing for 
their pre-university exams. The procedure comprised two consecutive parts 
which aimed to connect to the early medical school curriculum. The first part 
was an assignment to be done at home. Applicants had to write a personal 
summary of the RUMC curriculum, and ask three people from their network 
to compare this description to the applicants’ personal qualities to consider 
its ‘fit’. The applicants, at their turn, had to reflect on these considerations. 
Furthermore, applicants had to write a personal study plan, based on a patient 
case they were presented in a video. In this personal study plan, they had to 
describe their personal learning goals and learning activities they would choose 
to achieve those goals. All these elements had to be written down and sent in 
and were assessed altogether as sufficient or insufficient.
The second part consisted of an on-site exam. The first section was a multiple 
choice test requiring the application of pre-university-level biology, chemistry 
and physics to medical school issues. In the last section, applicants were pre-
sented with situations and four or five possible actions responding to each 
situation. They were asked to put the actions in the order of appropriateness 
to the given situation (SJT)(5). The situations represented dilemmas that may 
occur in the daily practice of medical school or the medical profession and were 
about working together, giving and receiving feedback, integrity and dealing 
with mistakes made.
For the applicants who passed the first part, a final score was calculated by 
assessing the second part; both sections being equal in weight. The final scores 
were ranked, and the 309 best performing applicants were admitted.
Study design
To explore what and how students learned in the selection procedure, a quali-
tative study was considered suitable, as a qualitative approach “can shed light 
on phenomena that are not accurately understood in practice”(22). Following 
a constructivist approach, we used focus groups (23) to achieve depth in the 
discussion of topics by the interaction of group members (24).
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Participants
We invited all 309 students admitted to RUMC medical school through selec-
tion in 2016 to participate in a focus group interview. Thirty students agreed 
to participate (9 male, 21 female, which resembled the actual male/female 
ratio of the cohort). We composed four focus groups of no more than eight 
students each.
Data collection
Each of the four focus group interviews took about 75 minutes and was held 
in the first week of the study programme in September 2016. An experienced 
interviewer (CF) guided the session, while the main researcher (MdV) took 
notes and asked for clarification when necessary. We used a semi-structured 
interview guide of six themes, each illustrated by several guiding questions 
(Appendix 1) to explore the students’ experiences concerning the research 
topic (24). Questions emerging in one group were discussed in the following 
groups to allow for deeper understanding of the phenomenon under study 
(25, 26). All interviews were audio-taped. Except for the two researchers and 
the interviewees, no other people were present during the interviews.
Data analysis
All four interviews were transcribed verbatim and entered into qualitative data 
analysis software (ATLAS-ti). The transcripts were analysed applying thematic 
analysis (27), in accordance with the guidelines described by Braun and Clarke 
(28). Through reading and rereading, coding relevant text fragments, identify-
ing themes and patterns, and discussion in the research team (MdV, CF, RE, JCS, 
RL), we aimed to identify repeated patterns of meaning or themes reflecting 
the content of the interviews, keeping the focus on the aim of the study. 
First, all transcripts were anonymized and read repeatedly by the first author to 
ensure accuracy and to promote familiarity. Coding was accomplished as an iter-
ative process, although three consecutive stages were distinguished: descriptive 
coding, interpretative coding and defining overarching themes (27). In the first 
stage, three researchers (MV, CF, RE) independently coded all transcripts without 
a predefined codebook, highlighting what respondents said in relation to the aim 
of the study and staying close to the data (descriptive coding). Following every 
interview, the researchers collaboratively carried out a comprehensive analysis of 
the coded transcripts, creating consensus on a shared codebook. Disagreements 
were mostly about codes that were closely related in meaning and were resolved 
through discussion, enhancing the definition of the codes.
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In the second stage, we identified connections between the codes and inter-
preted the meaning of what had been said in the interviews (interpretative 
coding). In this stage, the codebook was adapted again to the experience 
gained so far. When the final codebook had been defined, MdV reread and 
analysed all interviews once more and applied the final codebook to all data. 
After all data had been coded, MdV, CF, RE and RL discussed the phrases 
that had been coded and their relations in order to construct and confirm 
themes and find patterns in meaning in a recursive process (defining overar-
ching themes). Themes were identified at a semantic level, taking into account 
what participants said not only literally, but also beyond the explicit level. This 
involved interpretation and was enriched by using the researchers’ own per-
spectives as well, which can be considered a constructivist approach (29). This 
constructivist influence was also applicable as the interviews were held in focus 
groups, during which the participants interacted, influenced each other and 
added to other participants’ answers (24). By regularly discussing the analytic 
process, the perspectives, and the findings in the research team, reflexivity was 
practised (22, 25, 30).
The diversity of the team contributed to a thorough process. The principal 
investigator (MdV) is an educationalist and medical education policy advisor. LF 
is an experienced educationalist, a researcher specializing in qualitative research 
and learning in transitions and a medical doctor. RE is also an educationalist 
and policy advisor. JCS is a psychologist and a professor of medical education 
specializing in assessment. The supervising researcher (RL) is a professor of 
medical education, the director of the RUMC Health Academy and also a 
medical doctor.
Ethics
At the end of a regular introduction session at the start of the curriculum, 
students were invited by the researcher (MdV), who had no involvement or 
responsibility in the curriculum. Students were presented with an oral summary 
of the study design and given a written description of the research design and 
its purpose. Participation was entirely voluntary, and participants were given 
a €25 gift card afterwards. They all signed an informed consent form at the 
start of the interview. Data were treated strictly confidentially and were avail-
able to the researchers only. All analyses were conducted anonymously. The 
study received ethical approval of the Ethical Review Board of the Netherlands 
Association for Medical Education (NERB dossier number 683).
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Results
An overarching finding in the interviews was that students considered selection 
an obstacle and felt, therefore, that they could not have learned from it. They 
had not focused on learning either, as, besides mastering what was required 
to be successful in the procedure itself, they felt it was not important to learn 
in the selection process. When asked to describe what they had learned in 
the selection procedure, consequently, students thought that they had not 
learned much.
On an implicit level, however, they described a wide range of learning experi-
ences. Questions such as “What insights did the selection give you?” or “Are 
there things you have been doing differently since the selection?” revealed a 
variety of previously implicit learning experiences. Analysis revealed that there 
were four themes, which were perceived as learning outcomes of the selec-
tion process: 1. Self-regulation; 2. (Fit with) the medical school curriculum; 3. 
Professional fit; and 4. Interpersonal effects. Students also reflected on the 
connection of the selection and the curriculum, related to the second aim of 
the current study.
Self-regulation
The theme of self-regulation has many aspects, one of which is personal lead-
ership. In selection, students learned to manage themselves, to prioritize and 
to have the courage to choose what activities to do or not to do [Quotation 1, 
see Table 1]. They had to set goals and take responsibility for reaching those 
goals. Each of them developed a personal strategy to get things done and 
reach their goals [Q2].
A second aspect is self-assessment. Through the steps of the selection proce-
dure, students had implicitly been forced to ask themselves to what extent they 
mastered the subject material needed for the selection [Q3]. In this process, 
they experienced unfamiliar feelings of uncertainty and learned how to manage 
these. They were familiar with studying and being assessed in pre-university 
education and knew how to prepare themselves. The pressure felt in the selec-
tion process was described as being much higher as there was so much to lose, 
and students felt that the way they would be assessed was unclear, despite the 
information given. They had learned how to manage these uncertainties and 
had become aware of what had been ‘normal’ or evident to them so far and 
reframed their personal approaches.
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Students experienced that the selection had contributed to their self-knowledge 
and that the references’ comments had been a valuable source of information for 
this process. Some information about strengths and weaknesses brought forward 
by the references was new to the students, while other information was just a 
confirmation of what they already knew [Q4]. Students also mentioned that they 
were not used to explicitly asking for feedback and that this assignment showed 
the additional value of doing so [Q5]. Some students observed that they had 
adapted their behaviour as a consequence of the feedback given, while others 
did not really relate the feedback to their daily life. They valued the feedback as 
just a part of the selection procedure, without consequences.
Furthermore, students discovered personal strengths and weaknesses through 
the selection process in general [Q6]. During the interviews, the students 
discussed various views on asking for help in preparing for the selection pro-
cedure. Some considered it professional to know what they needed from other 
people to be successful, but others considered it fraud-like to ask other people 
for help [Q7]. 
(Fit with) the medical school curriculum
Students learned about different aspects of the medical school study pro-
gramme. Through the selection procedure, they developed an idea of being 
a university student in general and of being a medical student in particular 
[Q8]. They learned about the curriculum and its educational principles and 
appreciated this aspect of the selection procedure [Q9]. Furthermore, they 
gained an insight into the logistics of the study programme and what would be 
expected of them as students. This relates to self-selection: students described 
the process of constant reflection on how they related to the elements of the 
selection procedure as samples of the study programme. This encouraged them 
and boosted their motivation: their ambitions were confirmed, and they felt like 
they were already in medical school [Q10]. On the other hand, what drove stu-
dents in doing the assignments was the reward of admission to medical school, 
and so they wanted all the materials they sent in to be assessed thoroughly. 
Some assignments were intentionally designed to stimulate self-selection as 
well, but this aspect was less valued by the students [Q11].
Professional fit
The selection process encouraged students to refine their ideas about what 
being a doctor meant in practice and the dilemmas that might pertain to the 
profession and how they related to these. For instance, they experienced that, 
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in some situations, there is no clear best solution or approach for a patient and 
that it is very important for doctors to focus on each patient’s personal wishes 
in delivering healthcare [Q12].
At the same time, the interviews revealed that students conjectured whether 
the focus had implicitly been on getting an idea of the study programme or 
of the profession. Although this may be less a learning experience per se, 
another angle on professional fit is that students worried whether the selection 
assignments were a good way of selecting the best students or future doctors. 
What became explicit here, in other words, was their personal frame of refer-
ence of who was a suitable student or doctor and how these traits should be 
measured [Q13].
Interpersonal effects
Students also described their learning experiences in relation to others, involv-
ing peer comparison. They had to face up to friends and peers being rejected 
in the selection procedure while they themselves had been admitted and found 
this hard to deal with [Q14]. Earlier in their educational careers, differences in 
performance had had fewer consequences than in this process. They experi-
enced this in the examination hall as well at the moment of the on-site exam. 
Being gathered there with so many other applicants made them visually aware 
of what was at stake in terms of numbers, while they were all in this together, 
on the other hand, which instantly appeared to increase their feelings of relat-
edness. As one student put it: [Q15].
Furthermore, they learned that applicants had prepared for the selection in 
different ways. Despite the instructions given for the second part of the proce-
dure (the on-site exam), some students had prepared extensively for this test. 
As applicants were connected with their competitors (classmates, friends, for 
instance), in online selection forums and in person at the on-site exam, they 
became aware of different strategies [Q 16]. Some were very confident of 
their approach and stuck to their natural strategy, while others were not and 
tried to adapt it.
Students also experienced a changing relationship with others after they had 
been selected. They obtained a position that is coveted by many others, and 
their friends and relatives felt involved and proud. This in itself caused pressure 
on the students: they indicated that being selected meant they had to like med-
ical school and had to be successful. Hesitation was unacceptable after being 
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selected, if only for their peers who had been rejected [Q17]. Furthermore, 
family and friends presented articles or news items on medical education or 
healthcare to the students once they had been selected [Q18]. Or, the other 
way around, students also started to read magazines that had been available 
before but got their attention only after being admitted [Q19].
Connecting selection and the curriculum
In order to be able to employ their selection procedure learning experiences at 
the start of the formal curriculum, the students needed more specific feedback 
[Q20]. Except for a ranking number, the students did not receive any feedback 
on their selection performance. Although their admission felt as a confirmation 
of eligibility for medical school, the students emphasized that they needed 
feedback, at least the correct answers, to be able to learn from this experience, 
as it would otherwise remain unclear what they could improve. They suggested 
discussing the answers in small-group coaching sessions (which is a regular 
feature in the curriculum) to learn from each other’s perspectives and to discuss 
the answers with professionals. This would give them in-depth information and 
the backgrounds of considerations made [Q21].
Students had different perspectives on whether or not it would make sense 
to add the references’ reports to their medical school portfolio as a start for 
their personal development plan. Some thought this would help them as a 
starting-point for reflection and development, whereas others thought this 
was information from a different context and, therefore, not useful for devel-
opment in medical school. They wanted their coaches to start with an open 
mind, without information about previous performance.
Students were not really keen on using early medical school content for selec-
tion. As described above, they focused on selection rather than on learning. 
They thought it was particularly attractive that they had not needed to master 
a lot of new content for the RUMC selection procedure, as was the case for 
some other medical schools. Lastly, students felt disappointed if what they had 
learned about the curriculum during selection would be taught again rather 
than be built upon in the first week of the formal programme.
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Discussion
Although the students were under the impression that they had not really 
learned from selection, after the concept of learning had been reframed, the 
students described a wide range of learning experiences. We found that four 
learning experience themes can be distinguished. These themes are: 1. Self-reg-
ulation; 2. (Fit with) the medical school curriculum; 3. Professional fit; and 4. 
Interpersonal effects. Furthermore, as a result of the second research question, 
our study produced leads for optimizing the selection-curriculum connection. 
These findings indicate that medical school selection can have educational 
impact (13-15), and can be approached as a process of development rather 
than a single moment of high stakes assessment. In the selection process from 
start to finish, applicants learn and work in two different contexts simultane-
ously: secondary school and medical school. In both contexts, the stakes are 
high: final exams and admission to medical school, respectively. Physically and 
mentally, therefore, they face two contexts in which they must perform at the 
same time, going back and forth. In our discussions about the results of the 
current study, the theoretical concept of learning through boundary crossing 
(31) appeared to be helpful; the process of medical school selection can be 
examined from this angle to gain more insight into the applicants’ learning. 
Boundary crossing research suggests that a boundary crosser is a person who 
is exposed to and active in two related but potentially discontinuous work 
spaces. Boundaries are known to hold learning potential through the processes 
of identification, coordination, reflection and transformation (31).
The process of identification applies to what students learned about (their fit 
with) the medical school study programme and their professional fit. The pro-
cess of identification starts when they familiarize themselves with it by doing 
the assignments. Obviously, applicants are not blank slates when they enter 
the selection process, however, the selection helps them to validate, adjust 
and enrich their perspectives. One aspect of the coordination process is that it 
“entails efforts of translation between the different worlds”. The self-regula-
tion learning in the current study connects to this coordination learning, which 
can be illustrated by applicants becoming aware that their secondary school 
strategies are not appropriate or entirely helpful in the ‘other’ context and they 
need to adapt and extend their repertoire. The translation aspect may require 
more attention from the medical school perspective as well. As an example, in 
the interviews, students discussed various views on asking for help in preparing 
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for the selection procedure; from it being professional to it being fraud-like to 
ask other people for help. In secondary school final exams and in the selection 
process, individual performance is what is being rewarded, whereas medical 
school and the medical profession require teamwork, a clear view of the limits 
of one’s expertise, and asking for help when applicable. Discussing these con-
tradictions could enrich students’ identification and coordination processes.
The reflection process of the boundary crossing theory emphasizes how people 
become aware of and explain differences between practices and thus learn 
something new about their own and other people’s practices. This applies to 
the theme of the fit with the medical school curriculum. The questions that 
came up in students when doing the selection procedure assignments, such as 
“Do I fit into this programme?” “What about my motivation and my abilities 
to be successful in this curriculum?” can be understood to be manifestations 
of reflection. Reflection is also linked to self-regulation, as this theme is about 
adapting strategies as a result of new experiences.
Some of our findings, finally, connect to the transformation aspect of boundary 
crossing, although less evidently so. Akkerman and Bakker (31) observe that 
“Transformation leads to profound changes in practices, potentially even the 
creation of a new, in-between practice, sometimes called a boundary prac-
tice”. In the current study, students describe how they judge their context 
differently after being selected and before starting medical school (during the 
school holidays, roughly) and how they are perceived differently by their social 
context. Transformation also applies from a ‘negative’ perspective, in the way 
that students describe there is no clear link between the selection procedure 
and medical school: both are separated in time, and the start of the formal 
curriculum refers explicitly to neither selection experiences nor to selection 
content. Strengthening this link would be efficient, however: if all the effort 
made by the selected applicants would be rewarded in medical school, self-se-
lection would be encouraged and this would provide the opportunity to add 
new content to the medical school programme as some learning goals would 
already have been achieved beforehand.
In addition to reflections on the results through the lens of boundary cross-
ing theory, the issues introduced by Gibbs and Simpson about learning from 
assessment (32) are a relevant perspective in optimizing the learning effects of 
selection. They state that: 1. assessment can influence the quantity and distribu-
tion of student effort; 2. assessment can influence the quality and the level of the 
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students’ effort; and 3. assessment can be accompanied by timely and sufficient 
feedback. The first two already appear to be on a satisfactory level, given the 
very high-stakes situation the students are in during medical school selection, 
although the curriculum and the integration of its assessments is probably a key 
factor to enhance student effort in the long run. The third issue of Gibbs and 
Simpson (feedback), however, is lacking. Besides a formal decision (selected 
or rejected), applicants do not receive feedback. We suppose that a ‘hidden 
curriculum’ (33) is at stake here. As students have not been provided with any 
feedback as a starting-point for learning besides their final ranking number, nei-
ther directly after selection nor at the start of the curriculum, we might implicitly 
have strengthened the impression that selection is just relevant for admission and 
nothing more. By providing feedback and explaining why, the ‘hidden’ message 
that selection is not worth learning from or reflected on could be prevented.
Strengths and limitations
The current study is the first aiming to understand students’ learning expe-
riences in medical school selection. From the perspective of efficiency and 
effectiveness, it is important to have a clear picture of how all teaching and 
assessment activities relate to each other and support students, in a coherent 
way, in becoming competent professionals (34, 35). This study adds to this by 
taking into account the additional value of selection as an important first step 
in the learning continuum of the medical professional. 
A limitation of our study is that it might be prone to selection bias (36). As 
participation in the interviews was voluntary, it may have been particularly the 
most active and committed students who shared their experiences. Our study, 
moreover, involved only one medical school in the Netherlands. Therefore, 
we do not claim that our results represent the experiences of all students. We 
are also aware that learning effects may depend on the nature of the selec-
tion procedure. Although studies like the current one are often criticized for 
low generalizability because of their specific context and the small number of 
respondents, they have a high exploratory capability, and develop general state-
ments and hypotheses (37, 38). Furthermore, it is argued that transferability 
(also called ‘reader generalizability’), rather than theoretical generalization (to 
theoretical propositions) and statistical generalization (to populations) should 
be applied to these studies (39). To enlarge transferability, we have provided 
a rich description of our study methods, reflexivity and results, and reflect on 
it in this discussion section (40). This supports readers to evaluate how the 
results and principles found can be applied to their own settings, which is an 
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important criterion for scientific rigor of studies like the current one (39). In 
summary, based on our exploratory findings, we aim to encourage others to 
apply the formative perspective to their medical school selection procedures, 
to study and discuss its additional value and to act upon the findings.
Lastly, it is unclear what rejected applicants learn in the selection procedure. 
As our focus was on learning to improve the connection between selection 
and the formal curriculum, the perspective of rejected applicants was less 
relevant for our study. We suppose that, for them as well, the selection proce-
dure enhances self-selection, which can be seen as Reflection learning in the 
boundary crossing theory. Notwithstanding the rejection, this can be either 
‘self-selecting out’, or, like for those who were admitted, a confirmation of 
one’s wish to study medicine. Nevertheless, the positive experience of being 
selected may have influenced how the admitted students perceive the selection 
procedure in hindsight.
Implications for practice
First of all, to benefit from learning in the selection procedures it is impor-
tant that selection characteristics match curriculum characteristics. This is also 
supported by the findings of Burgess et al. focusing on applicant experiences 
in general (19). As assessment drives learning (1, 8), the content and study 
approach required in the selection process will stimulate curricular learning 
needs. Curriculum sample selection has shown predictive value for medical 
school performance (17) and the current study provides one more important 
argument to align selection and curriculum (16). 
As mentioned earlier in this Discussion section, another important practical 
implication of the current study is that students should be provided with feed-
back, which encourages learning through reflection on what they have learned. 
They do not really experience the selection process as a learning opportunity 
because they focus strongly on admission. Medical schools have a responsibility 
to help them consider the procedure in more than just the high-stakes aspect 
of it and to connect selection to the curriculum. In RUMC medical school 
practice, for example, we now encourage students to use the reference letters 
as a starting-point in meetings with their coaches. Doing so, we aim to make 
students aware of the additional value of the selection procedure for their 
personal development and to illustrate that previous experiences can be used 
in medical school. However, as long as medical schools do not consciously use 
selection as a first step to learning, students will not do so either. Another 
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practical suggestion from the context of our medical school is to keep in touch 
during summer, for instance, by sending students information to foster the pro-
cess that has started during selection. This could serve as a ‘boundary crossing 
object’ in the boundary crossing theory (31).
Further research 
As they relate to the local selection procedure and curriculum, the results of our 
study are applicable in the RUMC context. It would be interesting to explore 
how the results apply to different contexts and, for instance, what specific 
elements of the selection procedure enhance learning and how the curricu-
lum picks up on these elements or not. We hypothesize that the curriculum 
sample approach in the current study has enhanced learning about ‘the fit’. 
It would also be instructive, furthermore, to ask teachers who contribute to 
early medical school to share their perspective: how do they perceive what 
students learned from the selection procedure and what would they do to 
stimulate using selection as a starting-point for further development? Lastly, 
we do not really know how self-selection (which qualifies as learning) applies 
to this procedure, as adequate self-selection would result in applicants quitting 
during the procedure, and we have not asked these applicants to share their 
experiences. We hypothesize that self-selection (two-dimensional: either the 
experience of a fit, or the lack of it) also happens to the applicants who were 
rejected, but the current study did not include that aspect.
Conclusions
Students can learn a variety of things while participating in a medical school 
selection procedure and selection could be considered an inclusive part of 
students’ learning processes. In the context of this study, students learn about 
the curriculum, themselves, their relation to others and the profession they 
have been selected to enter. From the start of the selection onwards, they 
appear to be engaging in a boundary-crossing process, although this process 
remains implicit and is not experienced or labelled as learning. This exploration 
revealed new opportunities for taking advantage of the learning that takes 
place during selection and to value the selection procedure as the start of the 
future doctors’ development. 
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Table 1 Overview of themes, quotation examples and codes
Theme Codes 
Self-regulation Learn about oneself (LO)
Uncertainty (UC)
View on asking help (AH)
Present oneself (PO)
Choose and apply strategy (STR)
Examples of quotations for this theme
Q1 I didn’t open a single book. We also had exam training at the time. So you’re 
revising anyway to some extent. I was thinking … erm … if I don’t know yet and start 
memorizing, I’ll run into trouble later because I won’t be doing it then either. Just like 
x said, I could have studied, I could, and it might have been useful. But in the end I 
decided not to do it. I was thinking … I know enough, actually. (P3, 483).......And I just 
thought it was important to eat and sleep well. (P3, 495)(STR)
Q2 It was exam week at school. I’d been revising for two weeks already. It was exam 
week, and it was just the one week, and they were the real point: those exams. They 
were a kind of deadline for me. That week before the selection assessment, I just didn’t 
go to school. School was only for three days a week, but I didn’t go. I did nothing but 
revise. (P4, 140)(STR)
Q3 I think it’s also to do with whether you’re confident. If you’ve gone over it once 
more, you’ll be taking that exam with a lot more self-confidence. You need that self-
confidence because when I was sitting there, I felt they were all older and bigger adults; 
made me wonder if I could do it. So when you’ve done some revising, which wasn’t 
necessary, but if you’re feeling like you’ve really put in the work, you’ll take exam day 
with more self-confidence. (P4, 195)(UC)
Q4 The reviewers sometimes came up with very different things. Things you hadn’t 
thought of. Quite surprising things. So you get to know yourself a little better, you know, 
like: ‘Ah, is this really how I come across?’ People will often mention certain qualities, 
and then you know the ones they’re on about. Occasionally someone will mention 
something that isn’t a major quality, or they’ll say: ‘I think that this might be one of your 
pitfalls’ and I’m thinking: ‘Yeah, you might be entirely right there’ but I’d never looked at 
it that way. (P2, 270)(LO)
Q5 I liked hearing how I came across to the references. I thought it was very refreshing, 
also that special point of concern they wanted me to be aware of, you know, ‘perhaps 
you should be paying attention to this’. Well, you don’t have that sort of conversation 
every day. The assignment motivated me to ask people what they thought of me or 
whether this suited me. It’s quite honest, really. (P4, 075)(LO)
Q6 Well when I was finishing school I just had no motivation for learning left 
whatsoever. It was all just taking too much time. But when this exam came up, I was 
thinking, oh well, might just as well spend another two days cramming. So if I really 
want it, I can actually put my mind to it. (P1, 1212)(LO)
Q7 But I think that everyone can find some kind of help from someone, and I don’t think 
that’s necessarily a bad thing. It might even be good, you know, a challenge to everyone 
to start exploring and to ask other people if they can help me watch this video. Yeah, I 
think it’s a learning opportunity. (P4, 135)(AH)
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Theme Codes
(Fit with) medical school 
curriculum
Learn about study programme (STP)
Friction/similarities secondary school and medical 
school (SSMS)
Learn about one’s motivation for medical school 
(MOT)
Examples of quotations for this theme
Q8 For example, the reference assignment and that video assignment … As X said 
too, I thought that was very interesting because it helps you frame an idea what your 
programme is all about. (P3, 255)(STP)
Q9 In that first assignment you were asked to give a description of the programme. I 
looked up a lot of information for that, and I thought it was a refreshing thing to do. 
I didn’t have any of that information beforehand, but I got it because I had to do this 
assignment. (P4, 94)(STP)
Q10 I thought the video was … pretty motivating. The video made you feel erm... like 
you were already involved in the programme. (P1, 352)(MOT)
Q11 Well, it’s just snapshot, you know, everyone who passed the homework assignment 
had a chance to get in. I didn’t think it was all that difficult to score a pass if you just did 
as you were told. So I sort of regretted all the work I’d put in. (P3, 555) (MOT)
Theme Code 
Professional fit Learn about professional identity (PI)
Examples of quotations for this theme
Q12 Yeah, some of my fellow students thought: Look here, I’m the doctor, so you’ve got 
to listen to me. The assignment taught me it’s just the other way around. As doctors-to-
be we need to listen to those patients, and then we need to think how we’re going to 
deal with things. So that’s become very clear to me, particularly because of that video. 
(P1, 520)(PI)
Q13 But I still think it’s important, actually, that you’re being tested for your knowledge. 
As a doctor, you should be having your knowledge at your fingertips. So it’s a smart 
move to cherrypick the best, I suppose. (P2, 086) (PI)
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Theme Codes
Interpersonal effects Peers (P)
Take responsibility (RES)
Perception of (social) context after selection (SC)
Examples of quotations for this theme
Q14 I felt so sorry for her because she’s wanted to be a doctor ever since the age of five. 
I couldn’t make up my mind about it for a long time and then, well, I got in. So there 
were four of us, and one of those four failed to be admitted, and the other three got in. 
So yeah, I felt really sorry for her. Made me think: ‘Why don’t you go instead of me? You 
know, I’ll just take a gap year or something.’ I felt sort of guilty about it, like ‘I apologize 
for taking part, for if I hadn’t, you would’ve had a better chance.’ (P2, 492)(P)
Q15 When you enter one of these school gymnasiums, you just know there’s another 
one of those, and that one of those, so one gymnasium, will fail to make it. When you’re 
doing that homework assignment, you’re just typing at your computer all on your own, 
and you’re completely unaware that there’s another seven hundred people doing the 
same thing. (P2, 476)(P)
Q16 I found it very hard to prepare for the exam because they didn’t give us anything to 
prepare. So I was thinking that whatever I knew would just have to do. But when I got 
here and everyone was saying how much revising they’d done, I got a bit of a shock. I 
was panicking that I was never going to make it. Turned out alright in the end. (P2, 146)
(P)
Q17 It also makes me feel a bit nervous. So I’ve passed and now I can’t … I mean, with 
other degree programmes you can pull out after a year if you don’t like it, but I sort of 
feel you can’t do that here, if you know what I mean. On the other hand, though, it also 
feels a bit like a moral obligation towards the ones who didn’t get in. (P4, 304)(RES)
Q18 I can tell when something’s been on the radio. My dad’s got a very different job and 
he spends a lot of time in the car, you know, so he’ll be saying ‘I heard this or that on 
the radio.’ (P4, 352)(SC)
Q19 My mum would get these leaflets because she is a GP, and I was like ‘Oh well, so 
now I can take a look at this stuff because this is what I’ll be studying.’ It was OK for me 
to like it, now that I was really going to do it. (P2, 602)(SC)
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Theme Codes
Connection selection and 
curriculum
Selection and study programme (SSP)
Selection as an obstacle (OBS)
Feedback (FB)
Examples of quotations for this theme
Q20 The answers perhaps. The dilemmas, you know, what would you do? Perhaps in a 
while, after we’ve dealt with it, we’ll be looking back to our initial thoughts from before 
we studied it properly. We might be learning even more because we’ll be aware of the 
mistakes we’d made. So we’d also learn about other people’s initial thoughts, I suppose. 
(P1, 1046)(FB)
Q21 Well, we’ve watched this video about a GP. It’d be nice if there were a lecture about 
what was really going on there. You’ve thought about it yourself, but it’d be nice to be 
told a real physician’s views when we’re dealing with the same disease. I think we’d be 
paying even more attention if they told us today ‘You’ve actually looked this up for your 
homework assignment.’ (P2, 674) (FB)
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Appendix 1 
Guide for semi-structured interview
Categories with examples of probing questions
Starter: attitude
- How do you perceive selection as a tool for admission to medical school?
Preparations
- How did you prepare for the selection assignments? 
- What was your strategy?
- Who did you consult?
- How did your participation influence your school performance?
- What was the key factor in your performance in the selection?
Selection content
- What have you learnt through participation in the selection procedure?
Steps in the procedure
- What helped you to learn in the selection procedure?
- What elements have hampered or promoted your learning?
- How do you value selection as an event you can learn from?
After selection
- How did you feel when you heard you had been admitted?
- What were your thoughts about yourself?
- To what extent do you perceive things differently after being selected? 
 In the study programme
- To what extent do you think selection and the study programme form 
one whole?
- To what extent have you experienced selection as the start of the study 
programme? Why? How do you assess this?
- How would you want the selection procedure to connect to the study 
programme? 
- What do you need to use the selection results in the study programme?
- How should selection results be integrated or not in the study programme 
to be able to learn from them? 
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General discussion
The current chapter discusses the main findings of the thesis, including a crit-
ical reflection on these findings. The reflections focus on the added value of 
selection, alignment, transition, and the matching of supply and demand of 
future doctors. This chapter ends by outlining the implications of the findings 
for medical educational practice and research.
Context and research aims
In the timeframe of the studies conducted for this thesis, a shift was taking 
place in the Netherlands from admission through lottery and high pre-university 
Grade Point Average (pu-GPA) to admission through selection. This shift was 
politically driven: when lottery was still the only admission route to medical 
school, an applicant with very high pu-GPA was rejected three times, which 
sparked a discussion to quit the lottery-based system and change to a selec-
tion-based system (1). The first Dutch medical schools started applying selection 
in 2001, and the RUMC started in 2010. The gradual shift from 100% lottery 
admission to 100% selection admission raises several questions in practice. In 
this thesis, selection practice is explored, aiming to
1. determine whether curriculum sample selection 1. explains performance 
in medical school and 2. is preferable compared to selection based on 
performance in secondary school. (Chapter 2); 
2. determine the effects of admitting students through a non-cognitive pro-
cedure on early (mainly cognitive) medical school performance, compared 
to students admitted through a cognitive procedure (Chapter 3);
3. determine whether two different selection procedures in one medical 
school, both resembling the key characteristics of the subsequent curric-
ulum, select students with different personality traits (Chapter 4);
4. understand what learning experiences applicants have during their selec-
tion process and what students need in order to utilize these at the start 
of the formal curriculum (Chapter 5).
Main findings
This thesis shows that students selected through a curriculum sample procedure 
outperform lottery-admitted students in the Bachelor’s programme of medi-
cal school and drop out less often (Chapter 2). Cognitive and non-cognitive 
admission were compared in a subsequent study, showing that non-cogni-
tive selected students drop out more often than cognitive selected students. 
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However, those who do not drop out, outperform cognitive selected students 
in their grades obtained for the two mainly practical courses in the Bachelor’s 
programme (Chapter 3). It turned out that the group of students selected 
for the traditional curriculum and students selected for the new curriculum, 
recently designed to prepare medical students for the healthcare of the future, 
differ in personality traits (Chapter 4). In terms of Big Five personality traits, 
students admitted to the new curriculum have lower scores on neuroticism 
and higher scores on conscientiousness, extraversion, altruism and openness 
to experience. Finally, this thesis has revealed that participation in the selection 
procedure is also itself a learning experience: before, during and after their 
assessments, students learn about themselves, the subsequent curriculum, 
their relation to others and about their future profession. These learning effects 
are barely recognized or valued, neither by students nor by medical schools 
(Chapter 5). 
Reflection on the findings
In this thesis, the added value of selection compared to lottery proved to be 
lower drop-out rates and higher grades, and it was found that students have a 
variety of learning experiences while participating in the selection process. An 
additional value of selection in terms of student performance is found in other 
studies as well (2-5), each comparing a selection procedure to lottery. Differ-
ences and effect sizes, though statistically significant, are generally moderate 
to low. This raises the question whether the costs and benefits of selection are 
proportionate as most lottery-admitted students perform well in medical school 
too. The costs of selection, interpreted as the amount of money needed to 
execute the selection procedures, are much higher than those of a lottery pro-
cedure, but they are counterbalanced by a lower drop-out rate, which is costly 
as well. In addition, medical schools have a responsibility to make sure that all 
efforts made by applicants, their relatives, secondary schools and employers 
(issuing official statements, etc.), which should be included as costs, really do 
contribute to a ‘better’ medical school population. On an abstract level, this 
issue affects the national budgets for healthcare and education, which are 
under constant pressure. Should we as a nation spend budgets on extensive 
selection procedures, given their modest additional value?
Alignment of selection and education
In the discourse on the added value of medical school selection, there appears 
to be a widespread idea that selection aims to select the best doctors (5, 6). 
It is, however, very difficult to assess a medical doctor’s performance (7). It is 
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hard to prove, in consequence, that selection for medical school selects the best 
doctors, and it is impossible to isolate what contribution selection makes to the 
entire medical education continuum. Throughout their education, students are 
guided in their personal and professional development; medical schools pre-
pare and support students to become good doctors, to develop their capacities 
in the programme and to use these in practice. Selection for medical school, 
therefore, is not tantamount to selection of the best doctors at this initial stage 
of medical school. Each step in the continuum should be aligned with the next 
one, allowing for a chain of evidence to arise (as described by Eva et al.), in 
which a student’s performance at each step of their medical training and career 
may be the best predictor for the next step (8). This requires each step, whether 
it be curricular design or selection assessment, to be aligned with the next one.
In Chapter 3 we show that non-cognitive selected students drop out more 
often than cognitive selected students in the same Bachelor’s programme, 
which has a chiefly cognitive focus. When the political discussion on lottery 
and selection was held in the Netherlands, the general opinion was that a 
highly intelligent student (in cognitive terms, i.e. high pu-GPA) should not 
be prevented from studying medicine. Since then, the emphasis in the selec-
tion discourse has gradually shifted to ‘soft skills’, the so-called non-cognitive 
aspects, which are very important for medical professionals as well (9, 10). 
However, the mere fact that cognitive as well as non-cognitive attributes are 
crucial for doctors does not necessarily mean that selection itself should be 
based on both.
If we follow the above-mentioned alignment train of thought, selection should 
focus on students’ ability of being successful in medical school, whether these 
abilities be cognitive or non-cognitive, and we should admit the population 
that is most likely to develop cognitive and non-cognitive attributes in the cur-
riculum (11). If we take this to its logical conclusion, all applicants should be 
admitted to medical school to allow for selection by participation in year one. 
For reasons of acceptability (by applicants, boards and society) and expenses, 
this cannot be justified in most medical schools. Curriculum sample selection, 
therefore, a method that emphasizes the alignment of selection and education 
on a continuum, is a very practicable alternative.
Curriculum sample selection as a multi-purpose procedure
The studies in this thesis show a range of advantages of curriculum sample 
selection, the characteristics of which are based on job analysis theory (12-15). 
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Job analysis postulates that selection based on the characteristics of the job to 
be done afterwards increases predictive validity through higher criterion-va-
lidity. In other words: if selection is a good sample of the real job (in this case: 
medical school), applicants will be selected on the basis of their performance on 
tasks they need to perform in post-selection medical school reality. Alignment 
between the selection procedure and the curriculum is crucial here (16). Some 
research has also been done on job analysis and work samples, for instance, in 
the field of residency programme selection (15, 17), showing that proper job 
analysis contributes to the admission of applicants who match the programme 
requirements. Moreover, criteria for different specialties have been shown to be 
congruent (18) but different specialties also value certain competency domains 
differently, reflecting the nature of the job role (15).
Next to its predictive value for early medical school performance as described 
in Chapters 2 and 3, curriculum sample selection has some other advantages 
that would allow it to be characterized as a multi-purpose approach. As a result 
of its close alignment with the subsequent curriculum, for instance, curriculum 
sample selection allows for self-selection (19). Self-selection means that poten-
tial applicants decide whether to apply or not because they are well-informed 
about the curriculum. This includes the fact that applicants may decide to 
continue or quit the selection procedure deliberately, based on real experiences 
resembling the curriculum. Self-selection is an important mechanism in medical 
school selection, both from a cost perspective and from the perspective of 
applicant wellbeing: it is better to quit the procedure than to be rejected or to 
be admitted and disappointed about the subsequent curriculum requirements.
As Benbassat et al. (7, 20) and Oates (21) observe, selection procedures need 
to put more emphasis on informed decision-making. This means that medical 
schools should stimulate self-selection and should help applicants to com-
prehend what medical education requires from them and support them in 
making a well-informed decision about whether or not medical school will suit 
them. In the US, undergraduate ‘premed’ years serve as a kind of a first selec-
tion method for medical school (22), but in most European countries, medical 
school follows immediately upon secondary education around the age of 18. 
In the Netherlands, medical students have been preselected, but not specifically 
for medical school. They have graduated from a pre-university programme 
in secondary education including the compulsory subjects of Dutch, English, 
Biology, Physics and Chemistry. A curriculum sample method allows applicants 
to make informed decisions.
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Selection as a transition period
The focus of medical school selection research is mainly on the ‘product’, more 
specifically on the performance of selected students. While conducting the 
research for this thesis, we gradually shifted from focusing on performance pre-
diction to reflecting on the selection process and its benefits for medical schools 
as well as for applicants and students. These reflections and discussions urged 
us to study the process of selection and its effects on applicants. This revealed 
one more advantage of curriculum sample selection: while participating in the 
selection procedure, applicants have a wide range of learning experiences that 
are relevant for medical school. We have described pre-, pure- and post-as-
sessment learning effects (23) of a curriculum sample procedure in Chapter 5: 
applicants learn about the curriculum, themselves, their relation to others and 
the profession they have been selected to enter.
In Chapter 5, we have reflected on these findings through the lens of bound-
ary crossing (24) and concluded that, although students initially experience 
selection merely as a hurdle to be overcome, they go through a process of 
development and boundary crossing in the selection procedure. These findings 
also connect to Anderson et al. (25), who, from a personnel selection perspec-
tive, stress the importance of not conceptualizing selection as a neutral and 
non-impactful activity. As it inevitably influences applicants in their expectations 
or behaviour, which has also been described by Eva et al. (26), selection assess-
ment is interventional in itself. A mere summative function of assessment, 
therefore, is an illusion; it always has formative aspects. Selection procedures 
convey information to applicants in a subtle and unintentional way, and, as a 
result, applicants implicitly pick up information that is either truthful or not.
Medical schools can use this phenomenon by being aware of its existence 
and by intentionally using it to stimulate applicants’ self-selection and learn-
ing. More specifically, selection has a socialization impact and it serves as a 
‘pre-entry socialization process’ (25). This connects to the findings in Chapter 5 
indicating that professional identity formation starts or is reinforced in prepar-
ing for and going through the selection procedure. This is a crucial aspect to 
take into consideration as professional identity formation is a “largely externally 
defined process reinforced in the application process to medical school, which 
is highly competitive and emphasizes personal achievement” (27). As a result of 
the competitive character of admission, applicants focus on achievements that 
are externally defined and individually focused, whereas the opposite is consid-
ered desirable and professional in professional identity formation: patients and 
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society in general like to see physicians that are effective, altruistic and social 
justice-oriented (28). This urges us to counterbalance the competitive message 
of selection with selection content and early curriculum content.
Selection, in summary, turns out to be a transition and is an important phase 
in terms of learning and education in a continuum. As a consequence, we rec-
ommend to use selection outcomes for educational purposes and to leave the 
duality of purposes behind, as do Eva et al. (26). Although the main purpose of 
selection is summative, its formative aspects could be used more consciously. 
This brings us back to the strengths of curriculum-aligned selection, whose 
outcomes and learning effects are closely connected to what is relevant in the 
subsequent curriculum. Prideaux et al. (16) observe that selection would benefit 
from an integrative approach and strong curriculum alignment, instead of its 
more common role as an activity that is conceived as being separate from other 
educational and assessment activities. Selection assessment results, moreover, 
are a valuable source of information that both medical schools and medical 
students can and should use as a starting-point for development (29). Especially 
in high-stakes contexts such as selection, little or no effort is generally made to 
take advantage of the formative role of summative assessments (26). Although 
it needs to be made clear to all stakeholders that selection results will be used in 
this formative way after admission, we assume that, upon proper explanation 
of why and how this is done, students will appreciate this additional value of 
their selection effort.
Supply and demand
Selection is a “complex combination of merit, equity, fairness and social 
accountability issues” (16), and its political validity needs to be attended to 
(16, 29). While we were discussing the results of the studies conducted for this 
thesis, our higher-level reflections raised the question whom or what selection 
should ultimately serve. Students and applicants? Medical school? Society? As 
yet, selection tends to focus on future students and their chances of success in 
medical school, and fairness and face validity are central themes in the appli-
cants’ opinion (30) and in public opinion (16). In selection as opposed to lottery, 
applicants are under the impression that they are in control of their chances.
The dark side of selection, however, is the fact that rejection may feel very 
personal and may be interpreted by applicants as their being ‘not eligible’, 
whereas medical schools know that a lot of eligible applicants are rejected for 
the simple reason of capacity limitations. It is questionable, therefore, whether 
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a final ranking truly represents a difference in the applicants’ eligibility for med-
ical school, especially for those applicants in the middle of the ranking, where 
differences in scores are generally very small (31). This casts a different light on 
the common idea of fairness in selection and may compromise the above-men-
tioned political validity: the selection system may not be as meritocratic, after 
all, as was believed when the lottery system was abandoned.
The perspective of the needs of the healthcare system deserves more attention. 
Hay et al. (32) clearly summarize this by observing that “in medical selection 
globally the discourse of academic excellence and meritocracy are prevailing at 
the institutional level with the competing discourse of diversity at macro level.”. 
The medical education continuum has a responsibility to match supply and 
demand of future doctors. The main concern here is that medical education 
should be educating the doctors of the future and should contribute to a pool 
of professionals that serves the needs of society in the healthcare domain (5, 
33, 34). We need to select validly, fairly and transparently, on the one hand, and 
we need to guarantee diversity in the pool of future doctors, on the other; how 
does this balancing act work? In Chapter 4 we have described that, on a group 
level, students selected for a traditional curriculum and those selected for a new 
curriculum have different personality traits. This finding may be considered a risk 
for the diversity of the student pool entering medical education. Nevertheless, 
the personality traits of the students selected for the new curriculum match those 
characteristics that are considered desirable for the healthcare professional of the 
future (35), although some important limitations should be taken into account 
when drawing conclusions on personality measures (36, 37). 
Personality is just one perspective in which diversity can be discussed. Another 
important perspective is that the composition of the healthcare workforce 
should represent society, with a varied population in terms of socio-economic 
and cultural backgrounds. Initiatives have been taken to widen access to med-
ical school and several studies have examined how selection procedures can 
contribute to widening access (16, 29, 38). Diversity can also be discussed, 
moreover, in terms of the male to female ratio in the future healthcare work-
force (39). The perspective on diversity we focus on here is the match between 
society’s demands for future healthcare and students’ ambitions. How can 
medical schools contribute to this match?
On a group level, the ambitions of students entering and graduating from 
medical school do not represent society’s needs (40, 41). More students want 
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to study paediatrics than geriatrics, for instance, but, with an ageing popula-
tion, society needs an increased inflow of geriatrics residents (42). Moreover, 
many students want to specialize in clinical care, while care is increasingly being 
provided outside the hospital setting (43). In medical education, students can 
be encouraged implicitly and explicitly to choose residency programmes for 
specialties that are likely to play a crucial role in future healthcare. Undergrad-
uate selection is the first step in medical education that can play a role here, 
but so far it has barely been used to do so.
Should we deliberately choose selection to serve as a first step in workforce 
planning? According to Bland et al. “admission could affect speciality choice 
directly via policies that favour student characteristics thought to predict 
particular specialty choices or indirectly via the individuals who conduct the 
admission interviews and make the final decisions and who unconsciously 
bring their own backgrounds and preferences to bear on their perceptions 
and decisions” (44). This, firstly, appears to be a narrow perspective in the 
current practice of admission tools and procedures. Given the results found in 
Chapter 2 and Chapter 5, we would add that it is important to make sure that 
the content of selection procedures represents those aspects of medicine that 
will be crucial in the near future. Once again, self-selection and socialization do 
occur in selection procedures, and the sooner applicants are supported in build-
ing an accurate picture of the demands of their future work field, the better. 
Selection through predefined tracks with quota as some medical schools do, 
for instance, may also stimulate applicants to reflect timely on their ambitions 
for the future and their match with healthcare demands, and may provide a 
balanced inflow of students as well. Examples are also found to counteract the 
undersupply of doctors who are prepared to practise in rural areas. Research 
shows that selection can play a role here (32, 45).
When we focus on specialty choice, however, there are arguments against 
using selection as an instrument in workforce planning. The first one is that 
“accurate prediction of medical workforce supply depends on doctors enacting 
their careers in predictable ways” (34). In their research, Cleland et al. argue 
that, in practice, this is not the case. They also observe, based on a wide range 
of studies, that undergraduate education plays an important role in career 
choices. It would be premature, therefore, to introduce quota for particular 
specialties upon entry to medical school. It appears that career choices can be 
influenced and students can be encouraged to make well-informed decisions 
by offering them a wide range of experiences in selection and education.
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Methodological considerations
For this thesis, we performed four studies at the RUMC, conducting both quan-
titative and qualitative research methods. We first performed two quantitative 
studies (Chapters 2 and 3), using data on student selection and performance 
that were regularly registered in the student administration databases. Both of 
these studies included different cohorts, and because we used regularly admin-
istrated data, this allowed us to include the cohorts in their entirety. Therefore, 
the two studies included 954 and 574 students, respectively, a high number, 
which is desirable for quantitative studies. 
The third quantitative study (Chapter 4) had a survey design, in which the 
Dutch version of the Big Five Personality Questionnaire (BFPQ) was filled in 
by students. The BFPQ is a widely used, validated questionnaire to assess per-
sonality (46). This study also included different cohorts, and we received an 
overall response rate of about 70 per cent in each cohort, which contributes 
to results reliability. A potential limitation of this design could be selection bias 
(47): students filled in the questionnaire voluntarily, so perhaps only highly 
motivated students did so. If willingness to fill in the questionnaire is connected 
to personality, the results may reflect this bias. Nevertheless, if this were the 
case, it would have influenced both groups in the comparison in the same way.
The fourth study (Chapter 5) had a qualitative design, in which we performed 
focus group interviews with students who had just been admitted to the RUMC 
medical school. This design allowed for a thorough exploration of the experi-
ences of newly selected students through discussion (48). Students participated 
voluntarily, which may involve the risk of selection bias. In the design, we aimed 
to avoid social desirability bias (49) by explaining the purpose of the survey to 
the respondents and guaranteeing anonymity of all data in the study. Moreover, 
neither the researcher nor the interview facilitator are involved in selection or 
in education practice, which may have contributed to students feeling free to 
share their experiences truthfully. To increase transferability of the findings, we 
have provided a rich description of the study methods, reflexivity, results and 
the researchers’ reflections on the findings (50). This helps readers to evaluate 
how the results and principles we found, can be applied to their own settings, 
which is an important criterion for the scientific rigour of a qualitative study (51).
A limitation of the studies in this thesis is the lack of long term follow-up, which 
has been identified as a crucial problem in selection literature in general (10). 
It is unclear whether the differences and patterns found, will remain in the 
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long run and what their real influence on practice is. Furthermore, all studies 
were conducted at RUMC and were, therefore, one-site studies. Schripsema 
et al. (52) have described that effects of selection partly vary between medical 
schools. We cannot assume, therefore, the direct transfer of all findings. 
Implications for practice 
The findings of this thesis have a number of implications for future selection 
and education practice. For the selection procedure itself, this thesis shows the 
advantages of curriculum sample selection: the curriculum should be reflected 
in the selection procedure. The content presented in the selection process 
should also be aligned with future healthcare demands. Increased chronic dis-
eases, increased numbers of elderly patients and increased outpatient care, for 
instance, should be represented in the selection content. This helps applicants 
to realize what it would mean to study medicine, and it requires them to focus 
on how their ambitions and their idea of being a physician relate to society’s 
needs. Selection is not primarily meant to stimulate the applicants’ enthusiasm 
or to confirm preconceived ideas. It could enrich these ideas; it could prime 
applicants; it could be used as a reality check; and it should resemble a con-
ception of future physicians and medical education. This would also help to 
value selection as a socialization process and as an important first step in the 
development of future doctors.
If we apply these findings to the RUMC selection procedure, this would mean 
that applicants should, for instance, prove that they can design a personal study 
plan for a specific situation while making use of available resources, as this 
is an important characteristic of the curriculum. It would also mean that the 
patients’ perspective is key in the selection procedure, as this is another crucial 
characteristic of the RUMC curriculum. The curriculum itself would then build 
upon the students’ learning experiences in the selection process. We suggest 
integrating targeted selection learning experiences into the formal curricu-
lum, providing feedback on selection outcomes and explicitly considering the 
selection and the formal curriculum as being interconnected contributors to 
students’ development. This is efficient, makes students aware of formative 
aspects of the selection procedure and helps them identify learning goals that 
can serve as a starting-point in the formal curriculum.
Lastly, we think that the transition-aspect of selection can be optimized by 
combining the perspectives of this thesis. We suggest designing a programme 
for a transition period, in which students of different healthcare professions 
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share a curriculum that comprises curriculum samples of a variety of health care 
professions and that serves as a common trunk. In this period, they can cross 
the boundary from secondary school to professional education together. As 
self-selection and informed decision-making are processes that take a period 
of transition, such learning and reflection cannot take place at a certain point 
in time. Students can then use this boundary crossing period to discover which 
health care profession best fits their strengths and ambitions through the samples 
provided. The interprofessional character of the curriculum would encourage 
understanding and cooperation between professions (53), which is important for 
future healthcare (54) and may possibly contribute to healthcare outcomes (55).
Although logistical challenges have been reported for interprofessional edu-
cation in pre-clinical settings (56), it is feasible to provide interprofessional 
education to pre-clinical students. In a review study, Kent et al. (53) suggest 
using case-based studies accompanied by meaningful discussion. As a less 
labour-intensive and logistically challenging educational intervention, they sug-
gest “the use of pre-prepared and repeatable case studies that bring together 
students from different professions”. Initiatives like this in an early shared cur-
riculum are unlikely to result in long-term interprofessional collaboration and 
understanding automatically. Therefore, such a shared curriculum can serve 
as a starting-point, and its outcomes need to be fostered in the educational 
continuum to yield optimal results in practice. Lastly, this transition period 
would also expose students to a variety of interdisciplinary role models, who 
are important for their impact on students’ learning (57, 58) and, as mentioned 
before, on their career choices.
Despite all the strengths of curriculum sample selection, we advocate that 
applicants who perform above a certain threshold in secondary school would 
be admitted too, as top-grade performance remains a strong indicator for 
future performance in medical school. Although it is evident that non-cognitive 
performance is important for the future doctor and that a strict distinction 
between cognitive and non-cognitive aspects is artificial (8, 11), students 
performing well in secondary school do not underperform on non-cognitive 
measures in medical school, and selection may be not the moment in time to 
focus on the non-cognitive aspects. Therefore, we would endorse an efficient 
selection procedure that also takes on board relevant and readily available data 
such as pu-GPA, which are comparable nation-wide in the Netherlands, and 
to spend more of the available resources on the curriculum rather than on the 
selection procedure.
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However, if the pu-GPA threshold value were set at 7.5, as suggested in Chap-
ter 2, selection is still necessary as only around 25% of our population have 
a pu-GPA of 7.5 or higher, still making curriculum sample selection a require-
ment for the majority of available positions. A loss to be accepted in pu-GPA 
admission would be the learning effects achieved by students’ participation in 
selection. Moreover, high pu-GPA can only be used as a selection criterion if 
it is comparable between applicants, which is not the case in most contexts. 
In all of these cases, curriculum sample selection should be applied as well.
Further research
The studies for this thesis have raised new questions and revealed a range 
of opportunities for further research. First of all, we would like to see more 
research on the formative effects of medical school selection. Although 
their main purpose is summative, selection assessments have an impact on 
applicants, as described in Chapter 5. On this theme, we have conducted 
an explorative study, which can serve as a basis for further research. It is, for 
instance, as yet unclear whether the same patterns are applicable in other 
medical school settings and how the connection between selection learning 
and curriculum learning can be optimized. Given the substantial resources that 
are utilized in selection and the shared expectation that finding a way to use 
selection learning outcomes to enhance education might be valuable, it is our 
responsibility as researchers to further study this theme.
Secondly, the self-selection mechanism could not be fully explored in this thesis 
as we had no data on students who dropped out of selection procedures 
or decided not to apply after browsing the information they were given. As 
low costs and applicants’ high feelings of autonomy make self-selection an 
important mechanism, this should be studied further. What information do 
possible applicants need beforehand and how should it be provided? How 
can self-selection be supported in the selection procedure itself? Do we think 
that self-selection is adequate and, in other words, do sufficient applicants 
take part in the entire selection procedure, and is it actually those who fail to 
fit the profile that decide not to apply or withdraw?
Thirdly, as mentioned earlier in this thesis and in other studies, long-term 
and multi-centre studies will add value to medical school selection evidence. 
How will findings influence practice in a range of medical schools in the long 
run? In this respect, the importance of alignment needs to be urged once 
more. Selection should be outcome-based (59) and requires a greater focus 
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on the outcomes than on the available tools. Medical education has a social 
responsibility first and foremost, and the entire medical education continuum, 
therefore, including applicant orientation materials and selection methods, 
should be aligned with future healthcare requirements (60). More research is 
needed on how each step in the continuum can be aligned with the next one, 
bearing in mind that healthcare demands are the ultimate goal and that life-
long learning will be requisite for every healthcare professional of the future. 
The first step in this learning continuum is medical school selection.
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Summary
Chapter 1 introduces the central theme of this thesis, which is the selection of 
students to medical school. As the number of applicants far exceeds available 
places, medical schools worldwide are forced to select their students. In the 
area of general assessment practice, research has shown that work sample 
selection, that is, selection by tasks that resemble those that are to be done 
afterwards, has the highest predictive value for post-selection performance. 
If we translate this to medical education, the concept of curriculum sample 
selection is applicable. The aim of this thesis was to investigate the outcomes 
and results of curriculum sample selection to medical school. Four specific 
research aims address the topic of curriculum sample selection in this thesis:
1. to determine whether curriculum sample selection 1. explains performance 
in medical school and 2. is preferable compared to selection based on 
performance in secondary school. (Chapter 2);
2. to determine the effects of admitting students through a non-cognitive 
procedure on early (mainly cognitive) medical school performance, com-
pared to students admitted through a cognitive procedure (Chapter 3);
3. to determine whether two different selection procedures in one medical 
school, both resembling the key characteristics of the subsequent curric-
ulum, select students with different personality traits (Chapter 4);
4. to understand what learning experiences applicants have during their 
selection procedure, how they apply and what students need in order to 
utilize these at the start of the formal curriculum. (Chapter 5);
In order to achieve these research aims, four studies were conducted in the 
2010-2016 medical student cohorts at the Radboud University Medical Center 
Nijmegen.
Chapter 2 describes the results of our study on curriculum sample selection. 
We compared the Bachelor’s performances (dropout rates, course credits and 
grade points) of selection-admitted students and students admitted through 
other procedures (lottery or high pu-GPA, a national procedure by law) in the 
same cohorts. The selection procedure was based on tasks mimicking the real-
ity of early medical school. Applicants took an online course followed by an 
on-site exam, resembling courses and exams in early medical school. Selected 
students outperformed lottery-admitted students on most outcome measures, 
unadjusted as well as adjusted for pu-GPA. They had higher grade points than 
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non-selected lottery students. Selection-admitted students and high-pu-GPA 
students performed equally well. In summary, we conclude that this curriculum 
sample selection procedure adds to secondary school cognitive performance for 
the general population of students, is efficient for large numbers of applicants 
and is not labour-intensive.
Chapter 3 builds on the results of the study described in Chapter two. Though 
curriculum sample selection predicts performance in early medical school, it 
is a rather cognitive procedure. As research shows that non-cognitive perfor-
mance predicts performance in clinical practice (the key outcome of medical 
education), we decided to compare students admitted through non-cogni-
tive selection and through the curriculum sample procedure in terms of their 
Bachelor’s performance. Within the 2013 and 2014 cohorts, both procedures 
were applicable autonomously. We compared dropout rates, course credits and 
grades of students admitted through either procedure. The dropout rate was 
the highest in the non-cognitive selection group. Students admitted through 
non-cognitive selection more often obtained the highest grade for their nursing 
attachment and had a higher mean grade for the practical clinical course in 
year three. No differences in course grades were found. We conclude that the 
effect of non-cognitive selection compared to cognitive selection is a higher 
dropout rate, on the one hand, and a better performance on non-cognitive 
courses, on the other hand, which is promising for performance in clinical 
practice. We recommend the use of curriculum sample procedures resembling 
the early medical school curriculum – whether they have a more cognitive or 
a more non-cognitive focus – to select students who are likely to be successful 
in the subsequent curriculum.
In Chapter 4, personality is the central theme. The competencies of future 
physicians have been described in the CanMeds model, and medical schools 
adapt their curricula and selection procedures to deliver a future workforce 
which meets the requirements of the healthcare of the future. The CanMeds 
roles have been linked to Big Five personality traits, which have also been also 
linked to success in medical school and the medical profession, and to inno-
vation capacities. In 2015, the RUMC medical school Bachelor’s curriculum 
was redesigned aiming to improve alignment with the CanMeds roles, and 
the selection procedure was adapted accordingly, applying curriculum sample 
selection. Students admitted through the new or the traditional selection pro-
cedures were asked to fill in a Big Five Inventory at the start of their curriculum. 
We compared Big Five traits of students admitted through the new selection 
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procedure and through the traditional selection procedure. We found that 
students admitted through two different selection procedures had different 
personality profiles. The group of students admitted through the procedure 
resembling the newly designed curriculum had lower mean scores on neu-
roticism and higher mean scores on conscientiousness, extraversion, altruism 
and openness than the other group. These findings indicate that the medical 
school population is influenced in terms of personality traits as a side-effect of 
a curriculum sample selection procedure that was adjusted to fit a changing 
curriculum. We recommend studying this mechanism and its implications fur-
ther and using it more consciously in selection procedure design.
When we were doing the preliminary research for this thesis, it became clear 
that medical school selection is for the most part perceived and studied as 
a summative phenomenon. Summative means that assessment results have 
formal consequences for students or applicants, that is, admission or rejec-
tion. In Chapter 5, we have explored the formative aspects of medical school 
selection and approached it as a learning experience. Thirty first-year students 
participated in focus group interviews on this topic. Thematic analysis of the 
data revealed that students learn a variety of things while participating in their 
selection procedure: they learn about the curriculum, themselves, their relation 
to others and the profession they have been selected to enter. From the start 
of the selection onwards, they appear to be in a process of boundary crossing, 
although this remains implicit and is not experienced or labelled as learning, 
neither by the students nor by the medical school. This study revealed new 
opportunities for taking advantage of the learning that takes place during 
selection and to value selection as the start of the future doctors’ development 
process.
In Chapter 6, we conclude this thesis with an overview of the main results and 
overarching patterns. The reflections focus on the additional value of selection, 
the alignment of selection and education, selection as transition and the match 
of supply and demand of future doctors. The Chapter ends by describing the 
implications of the findings for medical educational practice and research. 
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 128
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 129
129
CHAPTER 7
Summary / Nederlandse samenvatting
Samenvatting
Hoofdstuk 1 is de introductie van dit proefschrift, dat gaat over selectie van 
studenten voor de studie geneeskunde. Wereldwijd willen veel meer kan-
didaten geneeskunde studeren dan er opleidingsplaatsen beschikbaar zijn, 
daarom moeten universiteiten studenten selecteren. Uit onderzoek is bekend 
dat selectie aan de hand van taken die sterk lijken op de taken waarvoor gese-
lecteerd wordt, de hoogste voorspellende waarde heeft voor de prestaties na 
de selectie.  Als we dit algemene principe toepassen op selectie voor de studie 
geneeskunde, spreken we van selectie middels proefstuderen. Het doel van 
dit proefschrift  was om te onderzoeken wat de resultaten en effecten zijn 
van selectie op basis van proefstuderen. Diverse aspecten van selectie middels 
proefstuderen komen aan de orde in dit proefschrift, beschouwd vanuit vier 
specifieke onderzoeksdoelen. Deze doelen zijn:
1. Te bepalen of selectie via proefstuderen 1. de prestaties tijdens de studie 
geneeskunde verklaart, en 2. te bepalen of selectie via proefstuderen te 
verkiezen is boven selectie op basis van prestaties in het voortgezet onder-
wijs (Hoofdstuk 2).
2. Te bepalen wat de effecten zijn van het toelaten van studenten via een 
non-cognitieve selectieprocedure op de (met name cognitieve) prestaties 
vroeg in de studie geneeskunde, vergeleken met het toelaten van  studen-
ten via een cognitieve procedure (Hoofdstuk 3);
3. Te bepalen of twee verschillende selectieprocedures voor dezelfde studie, 
die beiden de essentiële kenmerken van het curriculum weerspiegelen, 
studenten toelaten met verschillende persoonlijkheidskenmerken (Hoofd-
stuk 4);
4. Te begrijpen welke leerervaringen kandidaten hebben tijdens de selectie-
procedure, hoe die tot stand komen en wat studenten nodig hebben om 
deze toe te passen tijdens de studie geneeskunde (Hoofdstuk 5).
Om deze doelen te bereiken, hebben we vier onderzoeken uitgevoerd in het 
Radboudumc, in de  cohorten geneeskunde 2010-2016. 
Hoofdstuk 2  beschrijft de resultaten van ons eerste onderzoek naar proef-
studeren. We vergeleken de Bachelor-prestaties (percentage uitvallers, 
studiepunten en cijfers) van studenten die waren toegelaten via selectie 
middels proefstuderen en studenten die op een andere manier waren toe-
gelaten in dezelfde cohorten (via loting of vanwege een 8 of hoger voor het 
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VWO-eindexamen; een wettelijke mogelijkheid die destijds bestond).  De selec-
tieprocedure was gebaseerd op taken die zo goed mogelijk de realiteit van de 
studie geneeskunde representeerden. Kandidaten namen deel aan een online 
cursus, gevolgd door een examen op locatie. De cursus en het examen weer-
spiegelden zo goed mogelijk de studieblokken en examens van het begin van 
de studie geneeskunde. Geselecteerde studenten presteerden significant beter 
dan studenten die via loting waren toegelaten op de meeste uitkomstmaten, 
zowel met als zonder correctie voor de hoogte van het eindexamencijfer VWO. 
Ze haalden hogere gemiddelde cijfers dan studenten die via loting waren toe-
gelaten en niet hadden meegedaan aan de selectie. Tussen prestaties van 
geselecteerde studenten en studenten met een 8 of hoger voor hun VWO 
eindexamen  vonden we geen significante verschillen. Samengevat conclude-
ren we dat deze selectieprocedure toegevoegde waarde heeft ten opzichte van 
het eindexamencijfer voor de algemene studentenpopulatie, efficiënt is voor 
grote aantallen kandidaten en niet arbeidsintensief. 
Hoofdstuk 3 bouwt voort op de resultaten van het onderzoek in hoofdstuk 2. 
De proefstudeer-methode voorspelt prestaties vroeg in de studie, maar is met 
name cognitief van aard. Uit onderzoek is bekend dat non-cognitieve presta-
ties voorspellend zijn voor prestaties in de klinische praktijk, het uiteindelijke 
doel van de studie geneeskunde. Daarom hebben we een onderzoek opgezet 
waarin we de Bachelorprestaties vergelijken van studenten die zijn toegelaten 
via een non-cognitieve selectieprocedure met die van studenten die zijn toe-
gelaten via de proefstudeermethode. 
In de cohorten 2013 en 2014 waren beide selectieprocedures tegelijkertijd en 
onafhankelijk van elkaar van toepassing. We vergeleken percentage uitvallers, 
studiepunten en cijfers van studenten toegelaten via de respectievelijke routes. 
Het percentage uitvallers was het hoogst in de non-cognitief geselecteerde 
groep. Anderzijds haalden deze studenten wel vaker de maximale beoorde-
ling voor de verpleegstage en haalden ze gemiddeld een hoger cijfer voor het 
praktisch klinisch onderwijs in het derde studiejaar. We vonden geen verschillen 
in cijfers voor theorieblokken. 
Uit deze resultaten concluderen we dat een effect van een non-cognitieve 
selectie in vergelijking met cognitieve selectie enerzijds een hoger percentage 
studie-uitval is, en betere prestatie in de meer non-cognitief georiënteerde 
studieonderdelen anderzijds. Dat laatste is positief vanuit het oogpunt van de 
klinische praktijk. Onze aanbeveling is het toepassen van proefstudeer-metho-
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des die het begin van de studie geneeskunde weerspiegelen, of het nu met 
een meer cognitieve of meer non-cognitieve focus is, om zo de studenten te 
selecteren met de grootste kans op succes in het curriculum waarvoor zij zijn 
geselecteerd.
In Hoofdstuk 4 staat persoonlijkheid centraal.  De bekwaamheden van artsen 
zijn beschreven in het CanMeds model en universiteiten passen hun curricula 
en bijbehorende selectieprocedures aan om te zorgen voor goed opgeleide 
artsen die voldoen aan de eisen van de gezondheidszorg van de toekomst. 
De CanMeds competenties zijn in eerder onderzoek in verband gebracht met 
Big Five persoonlijkheidskenmerken, die in ander onderzoek ook gerelateerd 
zijn aan succes tijdens de studie geneeskunde en in de medische professie, en 
aan innovatief vermogen.  In 2015 is het curriculum van de Bachelor genees-
kunde aan het Radboudumc opnieuw ontworpen, om beter aan te sluiten 
bij de vereisten van de toekomstige gezondheidszorg, zoals weerspiegeld in 
de CanMeds. De selectieprocedure werd ook aangepast, zodat deze geba-
seerd bleef op de principes van proefstuderen. Studenten toegelaten via de 
nieuwe en studenten toegelaten via de oorspronkelijke selectieprocedure werd 
gevraagd een Big Five vragenlijst in te vullen aan het begin van hun eerste 
studiejaar. We vergeleken de Big Five persoonlijkheidsprofielen van studenten 
die waren toegelaten via de respectievelijke procedures. We vonden dat de 
persoonlijkheidsprofielen van de studenten op groepsniveau verschilden. De 
groep die via proefstuderen was toegelaten tot het vernieuwde curriculum, 
had een lagere score op de schaal voor neuroticisme en een hogere score op 
zorgvuldigheid, extraversie, altruïsme, en open staan voor nieuwe ervaringen. 
Deze uitkomsten wijzen erop dat de samenstelling van de studentenpopulatie 
(in de zin van  persoonlijkheidskenmerken) verandert als neveneffect van het 
aanpassen van de selectieprocedure aan een nieuw curriculum.  Onze aanbe-
veling is om dit mechanisme en zijn implicaties verder te onderzoeken en de 
uitkomsten daarvan bewust en weloverwogen te verwerken in het ontwerp 
van selectieprocedures. 
Tijdens het doen van (literatuur-)onderzoek voor dit proefschrift, werd steeds 
duidelijker dat selectie voor de studie geneeskunde sterk wordt gezien en 
bestudeerd als een summatief fenomeen. Summatief betekent dat de uit-
komsten van een toets of examen formele consequenties hebben voor een 
kandidaat of student, in de context van selectie betekent dat toelating of 
afwijzing.
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In Hoofdstuk 5 verkennen we de daarom aanvullend daarop de leereffecten 
(formatieve aspecten) van selectie. 30 eerstejaars studenten namen deel aan 
focusgroepinterviews over dit onderwerp. We voerden een thematische ana-
lyse uit op de data en we vonden dat studenten leren over een variatie aan 
onderwerpen terwijl ze deelnemen aan de selectieprocedure. Ze leren over 
het curriculum, over zichzelf, over hun relatie tot anderen en over het beroep 
waarvoor ze worden opgeleid. Vanaf de start van het selectieproces lijken stu-
denten in een proces van ‘boundary crossing’ te zijn: ze werken op het snijvlak 
van twee contexten (VWO en studie geneeskunde) die veel van ze vragen. Dit 
blijft echter impliciet en wordt door de studenten niet echt beschouwd als 
leren. Ook de universiteit besteedt weinig aandacht aan het leereffect van dit 
proces. Dit onderzoek geeft aanknopingspunten om het leren dat tijdens de 
selectie plaatsvindt, (beter) te benutten en het te waarderen en gebruiken als 
de start van de ontwikkeling van de toekomstige arts.
Hoofdstuk 6 sluit dit proefschrift af met het beschrijven van de belangrijkste 
resultaten van de onderliggende onderzoeken en de overstijgende patronen 
daarin. Het beschrijft reflecties over de toegevoegde waarde van selectie in 
brede zin; onderlinge afstemming van de verschillende stappen in het con-
tinuüm van selectie, onderwijs en opleiden;  selectie als een transitie; en de 
overeenstemming van vraag en het aanbod van toekomstige arts. Het hoofd-
stuk eindigt met de implicaties van dit proefschrift voor de praktijk van (selectie 
voor) medisch onderwijs en onderzoek daarnaar.
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 133
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 134
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 135
135
CHAPTER 7
Dankwoord
Dankwoord
Het dankwoord. De subjectieve, niet wetenschappelijk onderbouwde finale 
van het proefschrift. Vier jaar lang heb ik in deeltijd kunnen onderzoeken en 
studeren en ik ben het Radboudumc en specifiek de RHA dankbaar voor die 
kans. Ik heb er met volle teugen van genoten! Ik dank de mensen binnen en 
buiten het Radboudumc die mij hebben begeleid en gesteund in mijn ontwik-
keling als onderzoeker. Zij krijgen hier hun welverdiende plek op het podium!
Mijn begeleidingsteam: Roland Laan, Janke Cohen-Schotanus en Lia Fluit. Wat 
een geweldige mix van kwaliteiten! De manier waarop jullie ook elkaars bij-
drage en expertise waardeerden in onze discussies, getuigt wat mij betreft van 
grote professionaliteit. Ik ga onze bijeenkomsten missen.
Roland, dank je wel voor je veelzijdige bijdrage aan dit onderzoek en mijn 
ontwikkeling. Je hebt gelegenheid gecreëerd om mooi onderzoek te kunnen 
doen, je hebt kritisch meegedacht, aanvullende invalshoeken ter tafel gebracht 
en mij steeds aangemoedigd mijn eigen keuzes te maken. Veel dank voor de 
discussies in positieve sfeer waarin dat allemaal samenkwam. 
Janke, dank je wel voor je kritische blik! Je leek je daar soms voor te veront-
schuldigen, maar ik heb die bijdrage juist erg gewaardeerd. Dank voor de 
prettige discussies, je scherpte, je constructieve insteek. 
Lia, dank voor al jouw ideeën! In verschillende rollen werkten we al samen en 
als kersverse doctor stapte jij in mijn begeleidingsteam als co-promotor. Jouw 
creativiteit, schijnbaar onuitputtelijke energie en lach werkten altijd aanstekelijk 
en hebben sterk bijgedragen aan dit onderzoek.
De manuscriptcommissie: Prof. dr. Jacqueline de Graaf, Prof. dr. Gerda Croiset 
en dr. Marjolein van de Pol: dank voor jullie tijd en energie om als eerste externe 
commissie mijn proefschrift te beoordelen.
Jaap Fransen: dank voor de stoomcursus methodologie en statistiek die je me 
hebt gegeven in het eerste deel van mijn promotietraject. Het was allemaal ver 
weg gezakt en jouw duidelijke uitleg hielp mij de ooit vergaarde kennis weer 
aan te boren en aan te vullen. Dank Geert Bouwmans, voor je beschikbaarheid 
en waardevolle feedback bij statistiekgerelateerde vraagstukken.
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Ronald Goorden, Dennis de Graaf en Anneke Matthijssen (RU), dank voor 
het aanleveren van data uit de studentenadministratie voor hoofdstuk 2 en 3. 
Linda Taylor, dank voor de data vanuit de selectieprocedures en onze discussies 
daarover. Dank aan de collega’s van ICTO voor jullie hulp bij ICT-vraagstukken 
in de dataverzameling en -verwerking. Dank ook aan alle collega’s die vele uren 
hebben geïnvesteerd in het zorgvuldig vormgeven en uitvoeren van de selec-
tieprocedures. Lieke Roodbeen en Brigitte van Heeswijk, dank voor het maken 
en verzetten van afspraken. Jullie eeuwige optimisme bij het (her-)plannen van 
afspraken in hopeloos volle agenda’s was geweldig!
Alle collega’s van ‘route 43’, dank voor de collegiale werksfeer en jullie belang-
stelling! Het samen balen van een afgewezen artikel en het samen eten van 
acceptatietaart was onontbeerlijk in het promotieproces. RLE-onderzoekers en 
MVO team: dank voor het geven van ruimte aan elkaar om gezamenlijke en 
individuele doelen te bereiken. Roomies Rik, Tim, Sander: tijdens mijn promo-
tietraject deelden we een werkkamer en daardoor ook zoveel meer. Dank jullie 
wel daarvoor! Mede-onderzoekers van de PhD community medical education: 
dank jullie wel voor de waardevolle discussies, de belangstelling voor mijn 
onderzoek en de collegialiteit. Ik ben blij met de manier waarop wij elkaar 
ondersteunen en het groepsgevoel dat is ontstaan.
Natuurlijk dank ik ook alle studenten voor het invullen van vragenlijsten en 
het deelnemen aan interviews. Zonder jullie bijdrage was dit onderzoek niet 
mogelijk geweest. Dank ook aan Marieke Scheffers die tijdens haar stage 
onderwijskunde heeft bijgedragen aan het onderzoek rondom persoonlijk-
heidskenmerken in hoofdstuk 4.
Dank aan de collega’s in de landelijke expertisegroep en NVMO werkgroep 
selectie voor de discussies en het uitwisselen van ervaringen over praktijk en 
onderzoek van selectie binnen UMC’s.
Rikkert Stuve (The Text Consultant), veel dank voor jouw consciëntieuze en 
snelle redactie van mijn teksten. Ik heb daar veel van geleerd en jouw bijdrage 
aan de kwaliteit van dit proefschrift is groot. Evelien en Mariska, dank voor de 
creatieve samenwerking in de finale. Het resultaat mag er zijn! 
Vrienden….dank jullie wel voor veel ontspanning! Wandelingen, cappuccino’s, 
trekkershutten, kampeerweekendjes, bruiloften, borrels, theaterbezoek, high 
teas, boekwinkels afstruinen, B&B’s, kinderlogeerpartijen, etentjes… Dank voor 
521833-L-bw-deVisser
Processed on: 8-8-2018 PDF page: 137
137
CHAPTER 7
Dankwoord
al die momenten in goede en in minder goede tijden, ze zijn me dierbaar. Een 
speciaal woord van dank voor Annelies, Ingrid, Marleen, Neeltje en Sharon, 
omdat we de eerste stappen in onze academische ontwikkeling (voor mij nu 
uitmondend in dit proefschrift) samen hebben gezet in 1997. We hebben 
heel verschillende loopbanen, met als gemene deler dat ieder van ons steeds 
op zoek is naar kansen om zich verder te ontwikkelen. Heel fijn dat wij daarin 
elkaar blijven volgen en aanmoedigen, en ook veel andere dingen delen. Op 
naar de volgende 20 jaar! Neeltje, fijn dat jij mijn ervaren paranimf wilt zijn. 
Ik heb goede herinneringen aan vele statistiek- en methodologie uren samen 
tijdens onze studie, en onderzoeksdiscussies in de jaren daarna. Waarvan akte!
Dank ook aan mijn (schoon-)familie voor jullie interesse in mijn stappen als 
onderzoeker. Door geografische spreiding is ons contact vaak op afstand of 
via-via, en ook dat contact is van toegevoegde waarde. Enkele familieleden 
wil ik graag apart bedanken.
Lieve Rineke, dank je wel voor jouw belangstelling voor mijn onderzoek van 
begin tot eind! Het spijt me dat Gijs de afronding ervan niet meer mee kan 
vieren.
Lieve Ina en Alex: baie dankie, globetrotters! Jullie liefde voor Afrika, fietsen en 
reizen heeft mooie (gezamenlijke) vakanties en op-afstand-meebeleefde-avon-
turen opgeleverd. Een welkome afwisseling tijdens het doen van onderzoek! 
Ina, dank dat je naast me staat als paranimf. Dat voelt heel vertrouwd; jij bent 
die andere helft van het langst bestaande duo waar ik deel van uitmaak.
En natuurlijk lieve pap en mam. Verder kijken dan je neus lang is, verant-
woordelijkheid nemen en afmaken waar je aan begint; jullie hebben ons 
ondernemerschap meegegeven en dat komt ook in het doen van onderzoek 
goed van pas. Dank voor het van jongs af aan stimuleren van mijn ontwikkeling 
en jullie belangstelling voor mijn onderzoeksstappen. 
En tot slot lieve Dries, dank je wel voor alle steun en ruimte om mijn wensen en 
ambities vorm te geven in combinatie met alle dingen die we juist graag samen 
doen en belangrijk vinden. Het was heel fijn om de tussentijdse mijlpalen in het 
onderzoek steeds met jou te vieren en even samen te sippen als het tegenzat. 
Soms wind tegen en vaak wind mee, zo wil ik heel graag met jou verder gaan. 
Nijmegen, juli 2018
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Marieke de Visser is geboren op 8 september 1979 in Hooge en Lage Zwaluwe. 
In 1997 slaagt zij voor het eindexamen Gymnasium aan de Nassau Scholen-
gemeenschap (nu De Nassau) in Breda. Datzelfde jaar begint zij haar studie 
onderwijskunde aan de Katholieke Universiteit Nijmegen (nu Radboud Univer-
siteit) en studeert af in 2001. 
Van 2001 tot en met 2006 werkt zij als onderwijskundige voor Aequor, 
kenniscentrum beroepsonderwijs bedrijfsleven voor de sectoren voedsel en 
leefomgeving. Zij werkt mee aan diverse innovatieprojecten voor middelbaar 
beroepsonderwijs in deze sectoren.  Van 2007 tot 2010 werkt zij als consultant 
voor Interstudie NDO. Haar aandachtsvelden zijn assessment, docentprofes-
sionalisering en governance in het onderwijs. Opdrachtgevers zijn met name 
instellingen voor middelbaar en hoger beroepsonderwijs, voortgezet onderwijs 
en de Politieacademie. Sinds 2010 werkt Marieke als onderwijskundige voor 
het Radboudumc. In 2013 begint zij voor dit proefschrift met onderzoek naar 
de effecten van selectie voor de studie geneeskunde. Zij richt zich als beleids-
medewerker en onderzoeker vanuit de Radboudumc Health Academy met 
name op (medische) vervolgopleidingen en leren op de werkplek.
Marieke is getrouwd met Dries Oomen en zij wonen in Nijmegen.
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